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What you don't know won't hurt you, it will kill you

SCOPE. This manual contains oll the information necessory for sofe und efficient
operatian of the KC-97G. These instructions do not 1each basic flight principles, but
are designed to provide you with o generol knowledge ot the airplane, its flight chear-
ucteristics, and specific normal ong emergency operuting procedures. Your Hlying
experience is recogrized, and e¢lemeniory instructions have been avoided,

SOUND JUDGMENT. The instructions in this monual gre designed to provide for the
needs of a crew inexperienced in the operation of this airplane, This book provides
the best possible operating instructions under maost circurstances, but it is o poor
substitute for sound judgment. Multiple energencies, adversc weather, terrain, etc.,
may require moditicetion of the procedures contained herein,

PERMISSIBLE OPERATIONS. The Flight Monual takes ¢ “positive approoch’ ang
normally teils you only what you con do. Any unusual aperation or contiguration {such
as asymmetrical toading) is prokibited unless specifically covered in the Flight Man-
uol. Clearance must be obtuined from ARDC befare any yuestionuble aperotion is
attempted which is not specifically covered in the Flight Manual.

STAMDARDIZATION. Once you have learned fo uvse one Flight Monuai, you wiil
know how te usc them all. Clesely quurded stondardization ossyres that he scope
and arrangement of all Flight Manuals ore identical.

ARRANGEMENT. The manual hus been divided into 10 tairly independent Sections,
euch with its own table of contents. The objective of this subdivision is to make it
casy both to read the book straight through when it is first received ond thereafter to
use it as a reference monual. The independence of these Sections also mokes it pos~
sible for the user to rearrange the book fo sotisty his personal taste and requirements.
The tirst 3 Sections caver the minimum information required to safely get the airplane
inte the gir and back down again. Before flying ony new girplane these 3 Sections
must be read thoroughly and fully understood. Section IV covers ol| equipment not .
essential to {light bur which permits the cirplane to perferm speciol functions, Sec-
tions ¥ and Y| are ohvious. Section VIl covers lengthy discussians on any technique
or theory of operation whick may be upplicable to the particuler uirplang in question.
The experienced pilot will probably be oware of the information in this Section but
he should check it for any possible new intormation. The contents of the remaining
Sections are tairly ohvious.

YOUR RESPONSIBILITY. These Flight Manvals are constantly maintained current
through an extrerely active revision pregram. Frequent conferences with operating
personnel and conslant review of UR's, accident reports, flight test reports, etc.,
assure inclusion of the latest deta in these manyals, In this reqard, it is essential
that you do your part! If you Find anything you dan't like about the book, let us know
tight away. We cannot correct un wrror whose existence is unknown fo us.

PERSONAL COPIES, TABS AND BINDERS. In accordunce with the provisions of
AFR5-13, flight crew members ore entitled to have personul copies af the Flight Man-
uals. Flexible, loose leaf tabs and binders have been provided to hold your personal
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copy of the Flight Manual. These good-looking, simulated-leather binders will make
it much easier for you to revise ysur manual os well as keep it in good shope. These
tobs and binders are secured through your local materiel staff and contracting oHicers.

HOW TO GET COPIES. If you want to be sure of getting your monuals on time, order
them before you need them. Farly ordering will ussure thot enough copies are printed
to cover your requirements. Technical Order 00-3-2 exploins how to order Flight Man-
vals, classified supplements thereto, and Safety of Flight Supplements se that you
automarically will get all originol issve, changes, ond revisions. Basically, al} you
have to do is order the required quantities in the Publications Requirement Table
{T.0. 0-3-1). Taoik to your Senior Materiel Staff Otficer — it is his job to fulfill your
Technical Order requests. Make sure 10 establish some system that will rapidly get
the books and Sofety ot Flight Supplements to the flight crews once they are received
on the base.

SAFETY OF FLIGHT SUPPLEMENTS. Safety of Flight Supplements are used to get
information ta you in a hurry. Sofety of Flight Supplaments use the same number os
your Flight Monual, except for the addition of a suHix letter. Supplements covering
loss of life will get to you in 48 hours; those concerning sericus damage to equipment
will moke it in 10 days. You can determine the stotus of Safety of Flight Supplements
by referring to the Index of Technical Publicatiens (T.0. 0-1-1) ond the Weekly Sup-
plemental Index (T.0. 0-1-14). This is the only way you con determine whether a sup-
plement has been rescinded. The title poge of the Flight Manual and title block of
each Sofety of Flight Supplement should also be checked to determine the effect that
these publications may have on existing Safety of Flight Supplements. It is critically
important that you remoin constantly aware of the stotus of all supplements — you
must comply with all existing supplements but there is no point in restricting the
operation of your ¢irplane by complying with o supplement that has been replaced or
rescinded. Technical Order 00-5-1 covers some additienal information regarding these
supplements.

WARMINGS, CAUTIONS, AND NOTES. For your information, the following defini-

tions apply to the ""Warnings,’' “'Cautions,’’ and 'Notes' found throughout the manual:

l WARNING I- Operating procedures, proctices, ete., which will
result in personal injury or less of life if not care-
tully followed.

— Operating procedures, practices, efc., which if not

; strictly observed will result in domage to equipment.

NOTE —~ An operating procedure, condition, etc., which i
is essential ko emphasize.

COMMENTS AND QUESTIONS, Comments and questions regarding any phose of the
Flight Marual progrom are invited ond should be forwarded thwough your Command
Headquarters te Commander, QCAMA, Tinker Air Force Base, Oklahoma. Attention
OCNBPF.
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Infarmation on ell KC-97G virplanes is coversd in this monuol. However, some of the information is
applicable only to certain groups of airplanes. This information is identified by o code ne. reflecting
that graup of virplanes, Each parugraph opplicable anly to certain airplanes is coded along fhe title to
the right, ltems in illustraticns, applicable enly ta same airplanes are genernlly coded ulongside the
nemenclature, When a paregroph or item is not caded it applies to all KC-97G airplanes,

Infermation which is affected by accomplishment of ¢ TCTQ modification, is coded by use of o specit!
symtel beoring the TCTO dash number. When this symbel is used in conjunction with the airplane
code ne., it adds ta or subtracts from that group of sirplanes on which the specific TCTO has been in-
corporated,  The TCTQ's which are reflacied in this manuel are listed following the code examples,
Most KC.97G airplanes ore in the tonker configuration, Therefore with few excephions, all il lus-
trations showing the whole airplane depict the tanker configuration, In the cuses where the purpose
of the illustration is not to show the difference between tanker and cargo girplanes, the A/R pod
and boom are not coded,

E X A M P L E S 0 F ¢ 0 D E §

Indicotes information is applicable only to
7 airplene with serial Na, AF53.147
4 Means “THRU'' or “"AND ON’'
’ Indicates information is opplicable to ail
E» oirplanes beginning with serial Nos, AF53-147
and en
Indicates information is applicable to girplancs
314714 3151
with setial Nos. AF53-147 thry AF53.151
A S Indicates information is applicable to irplanes

on which T.0, 1C-97(K)-553 has been incorporated

v Indicates infarmotion is applicable to tanker
configuration only

G Indicutes informotion is applicable to Carge
canfiguration only

RELATION BETWEEN

AIRPLANE AF AIRPLANE
CODE NO. SERIAL NO. TAIL NO.

EXAMPLE ) 20 52-2701 22701
EXAMPLE 2 K[y 53-147 3047

e
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IME COMPLIANCE TECHNICAL
NOTE

The fallowing time complicnce technical orders {T.C.T.0.'s) are only those
which are referrad to this publication

ORDERS

Instoliation of Periscopic Sextant Lu 595w Installofion of _Fuel Enrichment System

 Instollation of Throttle Reverse Lock Plate A k317w Installation of AN/APN-69 Rendezvous Radar Set
DC Electrical Power System Improvement AcKitiam  Installation of Tail Cone Lights
Emergency Power Provisions for Pitot Heater ‘&ﬂ‘.’?s?iu Instclation of Type B-6A Drifimetar
Lending Gear Safety Switch Revision A< kim  Instollation of Life Raft Stowage Previsions
Installation of AN/ARA-25 Direction Finding Growp Aalilim  Instellation of Type M5-28023-1 Wing Flap Position

Indicators -

Revision of Turbo Contral Circuit and Installation of .
Exhoust Back Pressure Switch A fi%%m  Inactivation of Ruddevator Antlsice System
Modification of Wing Themal Anh-uce Electrical Ao g5i%m  Instollation of Type K-3 Airspeed Indicator
Circuit

Modificat . F - .k V | _ L “&_ﬁl{;'!%!l Instellation of Boom Operctor’s Heat Ducl_

¢ Modification of Fuel Tank Yent nreruonnecf ine X C ‘

Al  External Power Receptacle Cireuit Revision

Installotion of Improved Emergency Escape Hatch et :
Assemblies Ao kizm  Installation of Additional Pilot Director Lights
1C1Q ) .

Replacement of Propeller RPM Monual Con?rol _ Acrizam Modification of the Air Refueling Boom Markings

Circuit Breaker _ ero

S k55sm  Ventilation of Solar APU

Replacement of Propeller RPM Manual Contrel .

Circuit Breaker AcK55m Instollation of Aerial Refueling Hydraulic System
Surge Dempners

Installaticn of Propeller De-icing Loadmeters o .

' Acig705:m Spork Advance Switch Guard Replacement

Instollation of B36 Wheels and Brakes -
-kmwl Instal lation of AN/ARR-36 Radic Receiver repluclng

installation of Wheel Well Overheot Warning System BC-348 Equipment -
Instatlation of Type MF-2 Attitude Gyro Muisifum Installation of Revised AN/ARC-21 and AN/ART13
Instaliation of MB-1 Fire Fighters Oxygen Sets Antenna Systems )
Installation of AN/ARN-21 AcyGitam  Restoration of Paired Pulse Function in AN/APN:76C

' Set
Installation of Combustion Heaver Timers Radar S

_ . - AGitm Revision of Recei’ving Antenna Circuit
Installation of AN/APX25 Group B Components :

. . _ All‘ﬁﬁm Installation of Air Refusling Fuel to Engine Fuel
Instollation of Anti Collision Lights ' Sys?em Previsions

A circled checl:hsf number such ag @ appsaring on a chackllsl, means flml this step
wwst be coordinarad with onother crew member -

The farm  PLACES  precaded by a number, meons the number of places in
which the particuler item appears on the illustration. It does not indicate the
quunlmes of the particular item contained in the airplone,



AC
ACCEL
ADF
AD!
ADIZ
ALT
AM

AME
amp
APV
AR
A/R
ATA
BHP
BMEP
(BO)

CAS
CAT

CB
CCw
CFG
CG, cg
CHT

COMP
CONT
CORR
(CP)

C/R -

(CW)
cwn
CWT
CYL

D/F
DIST
DN
DR
EAS
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- NOTE

‘MBOLS AND DEFINITIONS

It is not intended thet this list include abbreviations used in
decals and motkings on the airplane,

SYMBOL DEFINITION

Alternating Current

Acceleration

Automatic Dirsction Finding
Anti-Detonation Injection System

Air Defense |dentification Zone
Altitude

Amplitude Modulation (Communication
Radios) : )
Equivalent AM

Ampere

Auxiliary Power Unit

Aute Rich

Air Refueling

Actuel Time of Arrivol

Broke Horsapower

Brake Mean Effective Pressyre

Boom Operatar

Pegrees Centigrade

Calibrated Air Speed {Indicored Airspoed
Corrected for Position Error)
Corburetor Air Temperature {In Degress
Centigrade)

Circuit Breaker

Counterclockwise Rotation

Cow| Flap Gop (Inches)

Center of Gravity

Cylinder Head Temperature, (Degrees
Centigrade) :
Compressibility

Continue or Continued

Correction or Corrected

Copilot

Climb Rate (Feet Per Minute}
Clockwise Rotation

Continuous Wove

Closed Waste Gete

Center Wing Tank

Cylinder

Direct Current

Direction Finding

Distance

Down

Deod Reckoning

Equivalent Air Speed (Calibrated Airspeed
Corracted for Compressibility)

SYMBOL

EBP

ENG
EPW
EST
»F
FF
FT, fi
FWD
G
GAL
()
GCA
GMT
GPM, gpm
GR
HF

Hg

HR-
1AS

ICAQ
.5
IN, in
INST
Kts
LB
LOP
LRC
M
MACH
MAX
MCW
ME
METO
MI
MIN
MP
{N)
MAM
NM
NMPP
No,

DEFINITION

Exhoust Back Pressure
Engine

Equivalent Performance Weight
Estimated

Degrees Fohrenheit

Fuel Flow

Feet

Forward

Acceleration of Gravity
Gollons

Ground Crew

fround Controlled Approach -
Greenwich Mean Time
Gallons per Minute

Gross

High Frequency

-Mercury, In Inches, {One Inch Mercury

Equols Appraximetely .49 Pounds per
Square Inch)

Hour

Indicated Airspeed (Instrument Reading
Corrected for Instrument Error Only)
International Civil Avietion Qrganization
Instrument Landing System

inches

Instrument

Knots

Pounds

Line of Position

Long Range Cruise

Mach Number

Mean Aerodynomic Chord

Maximum

Modvlated Continueus Wave

Manifeld to Fngine

Muximum Except Takeoff

Miles

Minutes .
Manifold Pressure, Inches of Mercury
Mavigator

Noutical Air Miles

Neutical Miles

Nautieal Miles Per Pound

Number



SYMBOL DEFINITION
DAT Quiside Air Temperature
OWE Operating Weight Empty

P Stotic Pressure In Atmosphere
(P) Pilot

ph Peunds Per Hour™

pm Pounds Par Minute

POS Pesition

PP Plan Paesition Indicator
PRESS Pressure

FSi Pounds Per Square Inch

R/C Rete of Climb

R/D Rote of Descent

{ROY Radic Operator

RPM, rpm Revolutions Per Minute

SIF Selactive ldentification Featyre
SL Sec Level

SPR Single Point Refueling

SG Square

SsB Single Side Bond

STD Stendard

T Absolute Temperoture

t

Temperoture *F or 2 C

1.0, 1C-97(K)G-1

SYMBOL

TAS

TBS
TDC
TE
TEMP
THE
T0.
TPSI

TRPM

UHF

v

YFO
VHF
VOR
Vi

WT
XTAL
Aldelta)
#{rho)
¢(sigma)

SYMBOLS AND DEFINITIONS

DEFINITION

True Airspeed, Equivalent Airspeed
Corrected for Temperature and Pressure
EAS

Turbo Boost Selecior

Top Dsad Center

Tark te Engine

Temperature

Tonk to Monifeld to Engine
Tokeoff

Torque Pressure In Pounds Per
Square Inch

Turbosupercharger Revalutions Per
Minute

Wtra High Frequency

Velocity

Variable Frequency Oscillater
Very High Frequency

Visual Omni Range

Wind Yelocity, Knots

Weight (Pounds)

Crystal

Increment

Air Density, Slugs Per Cubic Foot
Air Density Ratio #/9¢,

viF -
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 THE AIRPLANE
(CARGO CONFIGURATION}
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TABLE OF CONTENTS

AIRPLANE . . . . . . S B WING FLAP SYSTEM . . . . . . . . . 1.87
ENGINE . . . . . . . B LANDING GEAR SYSTEM . . . . . . . . 1.58
PROPELLER SYSTEM . ., . s s+ o« = . 133 NOSE WHEEL STEERIMG SYSTEM . . . . . . 1.49
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FUEL SYSTEM . . . . . B 1 INSTRUMENTS . . . . . . . . . . . |75
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FLIGHT CONTROL SYSTEM . e« » a o« o+ 1Bb SEATS . . . . . . 0 . . .. ... 183

AUXIIARY EQUIPMENT . . . . ., . ., . 185

EXTERNAL FUEL TANKS None None One droppoble tank under

each wing
VMR REFUELING Four tonks in the main Four tonks in the main Seven tanks on LH side of

FUEL TANKS carge compartment cargo compartment main compartment and eight
tanks, twe on each side of
lower fwd and oft compart-
ment

ENGINES P & W R-4360-65 P & W R-4360-59B P & W R-4360.59B

TROOP CARRYING ®1n o 130 @ 96

MAIN DIFFERENCES

Figure 1-1

1-1
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1 CONTROL CABIN
_ 2 MAIN COMPARTMENT ; 6 LOWER FORWARD
PRESSURIZED AREA 3 TAIL COMPARTMENT COMPARTMENT
(UNPRESSURI ZED) 7 NOSE WHEEL WELL
4 STOWAGE COMPARTMENT ~ (UNPRESSURIZED} . -
5 LOWER AFT COMPARTMENT 8 LOWER NOSE COMPARTMENT

COMPARTMENTS

AIRPLANE

The Boeing KC-97G airplane is a four engine, long
range, high altitude, high speed transport equipped
for use primarily as a flying boom tanker for the in-
flight refuellng of other airplanes. Provislons have
been incorporated into the airplanes to convert them
Into cargo carriers or troop transports. The A/R equip-
ment on tanker airplanes is easily removed or in-
stalled to permit maximum utllization of the airplane
as either a cargo carrier or tanker. Thé alrplane is
powered by four Pratt and Whitney R-4380-59B engines,
Each engine drives a Hamilton Standard Hydromatic
¢onstant spéed propeller with full feathering and re-
versible pitch features, The fuselage is furnished with
complets heating, ventilating and pressurizing equip-
ment for use either in flight or on the ground. The
following equipment 18 operated by the main hydraulic
system! brakes, nose wheel steering, windshisld
wipersg, rudder boost and on alrplanes P in the
tanker configuratlon, the boom hydraulic system,
Alrplanes in the tanker configuration also have an
Independent hydraulic system that operates the A/R
fuel pumps and on airplanes [EETI) , the
boom hydraullc system. All other equipment in the
airplaiie i3 operated electrically. The normal crew
consists of the pilot, copilot, navigator, engineer, radio
operator on alrplanes | ] and all alrplanes

which do not have the AN/ARC-21 lialson radlo installed -

and operating, and on tanker alrplanes a boom operator.

Figure 1-2

OVERALL DIMENSIONS o . ‘

Approximate overall dimensions of the airplane. are
ag follows: ; '

Wing Span | 141 feet 3 inches
Euseiage lénﬁh ' _ | 110 feet 4 Inches
Helght.{{té ioﬁ oftin) .33 feet 3 tnches
Height {fin folded) .'26_ feef T Inches
Tread (bétﬁreen struts) '28-Ieét 8 inches

Tread (between outboard wheels) 32 feet (approx)

Overall Lenéth_
AT4 (boom retracted) 117 feet 5 tnches ‘
V' (boom éxtended) 138 feet 10 Inches

‘See figure 2-3 for minimum turning radtus and

minimum ground clearance.
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GROSS WEIGHT

The design gross weight of this alrplane 1s 153,000
pounds, For additional gross weight information see
Section V, .
SPECIAL FEATURES

Special features of this model are the installation of
flying boom alr refuellng equipment for Code \f afr-

planes, external fuel tariks, and single point refueling.

The rudder and vertlcal fin can be folded onto the

' b
1O LOWER FORWARD COMPARTMENT " “
{AUXILIARY POWER UMIT) ;{‘1 I

TO LOWER NOSE COMPARTMENT
{NDSE QEAR EMERGENCY OPERATION)

Saction |

horizontal stabilizer for ease of maintenance and to
permit the airplane to be housed in average hangars,
Structaral provisiong have also been made {or the
installatlon of an aerlal dellvery system when the air-
plane is converted for carrying cargo only.

INTERIOR ARRANGEMENT AND CREW
MOVEMENT

The fuselage 1s divided into six pressurized and two
unpressurized compartments as shown in figure 1-2.
Hatches and ladders are provided for extenslve crew
movement between compartments as shown in figure 1-3,

TO TAIL COMPARTMENT

TO BOOM QPERATOR'S
STATION

[0 LOWER AFT COMPARTMENT
(WING FLAP AND ):AOI:)MNDING BBAR

‘- ORERATI

CREW MOVEMENT

Figure 1-3
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GENERAL

ARRANGEMENT
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' GENERAL ARRANGEMENT

Figure 1-4 (Sheet I of 2}

1-4
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_ COPILOT'S AUXILIARY PANEL
OVERHEAD PANEL' " -
COPILQT'S SEAT

ENGINEER'S TABLE

ENGINEER'S AUXILIARY OVERHEAD
PANEL

ENGINEER'S AUXILIARY FANEL
ENGINEER'S INSTRUMENT PANEL
ENGINEER'S SEAT

MAIN RADIQ RACK

RADIO OPERATOR'S SEAT IEFITY MEIRAS
ENGINEER'S A/R PANEL
NAVIGATOR'S SEAT

CREW LAVATORY

LOWER FORWARD COMPARTMENT

L ADDER

LOWER NOSE COMPARTMENT LACDER
PILOT'S AUXILIARY PANEL
PILOT'S SEAT

NOSE WHEEL STEERING PEDESTAL
CONTROL STAND .

PILOTS' INSTRUMENT PANEL
FORWARD CARGO DOOR

CENTER TROOP SEATS

SIDE TROOP SEATS

FLYING. BOOM

BOOM-OFERATOR'S PANEL
BOGM:OPERATOR'S STATION

. AFT ENTRY DQOR .

FUEL TAMKS (3 PLACES}

FORWARD ENTRY DOOR

AUXILIARY RADIO RACK
AUXILIARY POWER UNIT [APU)

Figure 1-4 (Sheet 2 of 2}
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GENERAL ARRAHGEMENT

Figure 1.5 (Sheet 1 of 2)
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1 COPILOT'S AUXILIARY PAMEL
2 QVERHEAD PANEL
2 COPILOT'S SEAT
4 ENGINEER'S TABLE
5 ENGINEER'S AUXILIARY OVERHEAD
PANEL
6 ENGINEER'S AUXILIARY PANEL
7 ENGINEER'S INSTRUMENT PANEL
8 ENGINEER'S SEAT
9 RADIO RACK
10 RADIO OPERATOR'S SEAT EEFTTIVEIEER
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ENGINE

The airplane 1s powered by four Pratt and Whitney
R-4380-58B, 28-cylinder air cooled engines. The
engines are egulpped with a low tenslon ignition sys-
tem and a torquemeter indicating system. A spark
‘advance control is ingtalled to lmprove ailrplane range.
Each engine 1z equipped with a single-stage, singie~
gpeed internal supercharger, and an exhaust-driven
turbosupercharger, Water injection 15 provided for
high power settings. Each engine is capable of develop-

ing-a maximum power (at gea level) of 3250 bhp dry or

3500 bhp ustng water injectlon.

CARBURETOR

Each enging ls equipped with a Stromberg 1n]ect[on
carburetor, The carburetor ls a rectangular barrel,
downdraft unlt incorporating a throttle actuated accel—
erating pump, N ls equipped with a fuel enrichment
valve to supply adeduate fuel at high power settings,
and an automatic mixture control unit to compensate
for altitude and carburetor air femperature variations.
"Mixture control to the englne is regulated by a rotary
type ldle mixture control, ‘actuated by the throttle in
idle range, and a rotary-type manual mixture control,
actirated by the mixture control lever through a cable
gygtem, For detalls on the carburetor preheat valve,
supercharger, and sheltered alr door assembly, see
INDUCTION SYSTEM and TURBOSUPERCHARGER
in this Section.

THROTYTLES AND THROTTLE LOCK LEVER
Equipment Connected To The Throttles

Two gets of throttles {29 and 38, figure 1-18) are on
the control stand. One get near the forward end of the
stand s for the pilots’ use and is interconnected to the
other set near the aft end of the stand for the englricer's

uge, Movement of the throttles automatically actuates

the propeller reversing switches, wing flap warning .

switches, and landing gear warning switches, Movement

of the throttles will actuate the respective carburetor

controls through a cable system, A reverse throttle
lock solenoid prevents propeller reversing during

flight, A propeller reverse lock plate (38, tHgure 1-16)

praevents inadvertent reversing of the propellers. A
throttle lock lever (13, figure 1-18) to the right of the
pllots' throttles, provides a friction braking force to
hold the throttles in any desired position, With the
water injection pump switch (10, figure 1-14) ON, the
water injection (ADI) system operates automatically
when the throttles are opened beyend 45 inches manifold
pressure, and shuts off when the throttles are closed
below 41 incheg of manifeld pressure. See WATER
INJECTION (ADI) SYSTEM in this Section.

Section |

Throttle Operation

The pilots' throttles have OPEN--CLOSED--REVERSE

" OPEN and intermediate positions, The pilots' throttle

operation is conventional in the OPEN--CLOSED range.
Holding the throttles aft against the CLOSED stop main-
taing the throttles in forward idle. The throttles can be
moved into reverse range by ralsing the throttle handles
1/4 inch and moving the levers aft beyond the CLOSED

- stop. A friction can be felt as the propaller reverge

pitch switches are actuated. Holding the pilots' throt-
tles forward against the CLOSED stop, while In the re-
verge range, malintaing the throttles in reverse idie,
Purther movement toward the REVERSE OPEN post-
tion opens the throttles. The pilots' throttles must be

‘ralged 1/4 inch and moved forward over the CLOSED

stop to return’the propellers to forward pitch. The
engineer's throttles have OPEN--CLOSED and inter-
mediate pogitions. When the pilots' throttles are
moved backinto the REVERSE OPEN range, the en-
gineer's throttles move forward info the OPEN range.
Once the pllots' throttles are placed in the reverse
range, the engineer can control reverse power opera-
tlon. The pllots' throtiles must be moved forward
over the CLOSED stop before forward power control
1s restored to the engineer's throttles. The landing
gear warning light will illuminate and the warning horn
will sound when any combination of two throttles for
engines on opposite sides of the airplane are advanced
more than three fourths open ln either forward or
reverse thrust with the wing flape in any position except
22 percent 1o 44 percent and with the welght of the
airplane on the landing gear.

PROPELLER REVERSE LOCK

The throttles are equipped with an automatic reverse

propeller lock to restrict propeller reversing to ground
operatlon only. The lock, actuated by a solenoid,
consists. of four mechanical latches which engage the
pllots’ throttle levera. The throttle lock solenoid is
snerglzed by an oleo-actuated relay. The lock s
actuated to the UNLOCKED position when any of the
landing gear is in contact with the ground. A time
delay relay in the solenoid clrcult prevents the lock
from heing actuated to the LOCKED posgition for a
perlod of elght seconds after the airplane is airborne,
This propeller reverse lock cperates in conjunction
with a propeller reverse warning flag (4, flgure 1-186),
located at the forward end of the control stand. The
propeller reverse lock may be manually unlocked while
the airplane is airborne or on the ground by pressing
the warning flag. During normal operation, this flag
servea as a posltion indicator for the reverse lock.
The clrcult is supplied with 28 volt DC through a circuit
breaker on the overhead circuit breaker panel. (See
figure 1-34,) For more information concerning this
flag see PROPELLER SYSTEM In this Section.
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Figure 1-7

PROPELLER REVERSE LOCK PLATE EEEE: plus
i 274 '

A metal lock plate (36, figure 1-16) on the aft side of
the pilots' throttle quadrant prevents the throttle from
being moved inadvertently into the propeller reverse
range. The lock is hinged on the aft edge and must be
opened whenever the throttles are to be operated in the
propeller reverse range,

MIXTURE CONTROLS AND MIXTURE LOCK LEVER
Four mixture controls (22, filgure 1-16) are on aft
. end of the control stand. The levers have FUEL

CUTOFF--AUTO LEAN--AUTO RICH and intermediate
positions. Placing a lever in FUEL CUTOFF shuts

1-10

off fuel flow at the carburetor. The AUTO LEAN and
AUTO RICH carburetor mixture settings are obtained
by placing the mixture levers (n the appropriate de-
tent position. Manual mixture control may be obtained
at other positions using the procedures outlined in
NORMAL SPARK CRUISE CONTROL PROCEDURE and
SPARK ADVANCE FUEL CONTROL in Section VII. A
locking lever (21, figure 1-16) adjacent to the mixture
control levers, provides a friction braking force to hold
the mixture control levers at any desired position.

INDUCTION SYSTEM

The induction system (figure 1-10) consists of an entry
scoop, a sheltered air door and sheltered air inlet
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Figure 1-8

apsembly, turbosupercharger, intercooler, carburstor
preheat valve, and connecting ducting. Either ram
alr or supercharged air may be supplied to the car-
buretor through a bypass door controlled by differen-
tial pressure, Supercharged carbaretor air tempera-
ture le contrelled by positioning of the carburetor pre-
heat valve and intercooler flap. For details on turbo-
supercharger and turbosupercharger controls, see
TURBOSUPERCHARGER in this Section.

Sheltered Air Door

An electrically operated sheltered alr door and inlet
assembly is located aft of the entry scoop on the bot-
tom of the air intake duct. This door enables either

ram air or sheltered air to be supplied to the induction
system. With the door in the sheltered position, ram
air is shut off from the induction system and sheltered
air is supplied through the sheltered air inlet. This
causes a rapld change of direction in the flow of air
as it enters the Induction system, which aids in sepa-
rating molsture particles from the induction air. An
alr filter las provided in the Inlet asgembly to filter
dugt particles from the air.

Carburetor Preheat Valve

An electrically operated gate-type carburetor preheat
valve (flgure 1-10) is located downstream from the
turbocompressor. It is used to preheat supercharged
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carboretor alr, When the wilve is In the closed position.,
all of the supercharged afr |5 directed through the in-
duclion system. In the open position, o portion of the
supercharged air ie blad off and sllowed o revirculate
through the compressor. This resulis in higher car-
burelor air temperature.

Caorburetor Air Switches

Four swilches (45, figurs 1-22) on the engineer's In-

1-14

strument panel, control operation ol the sheliered ale
doore. The swltches bave RAM-=-SHELT positions,
Gang flappers permil actuation af all foer awliches (o
eitner position &t the zame ime. In the RAM posttion
alr enlers the alr seoop and passes directly into the
Induction system. In the SHELT position, the shutolf
door elnses the alr inlake seeop and allows air to enler
the induction system from the bottom of the alr scoop.
The circait |5 supplied with 28 volt DC throwgh clreull
breakers on the overhead clreult breaker panel and ihe
miiin clreull breaker papel (Hgure 1-34),
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Caorburetor Preheat Switches ls logated on the engineer's instrument panel. The

Foar OPEN--OFF--CLOSE mwiiches (42, figure 1-22)
on the sppinser's instrument panel, control the caribu-
retor preheat vabies, The switches are spring-leaded
only [rom the OFEN posltlon to the OFF position,
Grang flappers permit actnatlon of &1l four awitches o
any positlon sl the same time, The supercharger mosd
be operating befare preheat s possible. The circu# s
supplied with 26 voit DC throagh cireait breakers on the
overnead circall broaker panel (lgare 1-34).

Carburetor Air Tomperature Goges

A reaistunce bolb type carburetor air (emperatore
gage (76, lgure 1-23} for each enging Induction system

gaged (ndicate parburetor [nlet ale temperatare in
dogrees Centlgrade. The elrealts are supplied with
28 volt DC through eireult breakers on the overhead
clreaft breaker panel (flgure 1-34).

Intertooler

AR IADEFCO0EEE "'I.gh:e 1=-10} Icaled dovmstream fram
the turbocompressor, i used to provide coollng of
auperi:hn.rged alr 1o the carburetor. Intercooler op-
aration ie conlrolled electrically by positioning of
ihe intercooler flap, which limits the amount of ram
alr passing through the Interconler. Foor switches
of the enginesr's (nstrument panel control operation
of the Intercoaler (laps.
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INTERCOOLER FLAP SWITCHES

Four QPEN--OFF--CLOSED switches (43, figure 1-22),
on the engineer's instrument panel, control the inter-
cooler flaps. The switches are spring-loaded to re-
turn to the OFF position from both the OPEN and the
CLOSED posltions. Holding the switch in the OPEN

posilion increases the amount of flap opening allowing
cocling air to pass through the intercooler., Holding
the switch in the CLOSED position decreasges the
amount of flap ocpening. Gang flappers permit actu-
ation of all four switches to elther position at the same
time. The clrcuit 1s supplied with 28 volt DC through
circult breakers on the overhead circuit breaker panel
{figure 1-34).
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INTERCOOLER FLAF POSITION INDICATORS

Four intercooler flap position indicators (74, figure
1-22) on the englneer's instrument panel show inter-
cooler flap positions tn inches of opening. The reading
is taken from the flap screw driving mechanism. The
Indicator ¢ircuits are supplied with 26 volt AC through
the four engine instrument fuses on the AC power panel
(figure 1-34),

TURBOSUPERCHARGER

The turbosupercharger (figure 1-10) is an exhaust-
driven centrifugal air compressor which 18 used to
maintain carburetor Inlet pressure at altitude by ¢om=
pressing intake air above the exlsting atmospheric
pressure. This results In greater power output, fuel

economy and betier performance of the engine during
high altitude cruising operatlon. The ouiput of the

compredsor is increased or decreased by cloaing or
opening the wastegate. Closing the wastegate directs
more exhaust gases against the turbine which causes

the compressor to rotate at higher speeds, resulting in-

a higher manifold pressure. The wastegate is control-

led by an automatic control system, or a manual control |

system. A small percentage of the compressor outpat
is used to pressurize the cabln. A golenoid brake is
incorporated in the wastegate motor which locks the
motor when it is not recelving power. An integral oil
pump provides lubrication to the turbosupercharger
from a separate oll tank mounted tnside the englne oil
tank,

Turbosupercharger Automatic Control System

The automatic control system regulates the wastegate
position to maintain approximately constant carburetor
inlet pressure, within the limits set by the governor and,
on alrplanes

wastegate control circuit for each engine, all connected
to a single selector control unit, The turbo control unit
(figure 1-13) consists of the turbo selector lever (30,
figure 1-1B) and the turko callbrating knobs (31, figure
1-16) for each of the wastegate control circults. Each
wastegate control circuit has the following units elec-
trically connected in a bridge eireuit: the maln turbo
selector lever potentiometer, a calibrating knob poten-
tlometer, a potentiometer for the pressure control
which sensea carburetor inlet pregsure, a potentiometer
for the governor which limits the maximum turbine
rpm, and a balance potenttometer connected to the ghaft
of the wastegate motor to stabillze the system, An
amplifier and the wastegate motor complete the waste~

gate control circuit. A change in the position of any’

- ulated

P plus A.yf.s , the overboost
limiting system. It is composed of an independent

1.0, 1€.97(K)G-1

of the potentiometers unbalances the bridge circult.

This unbalance is transmitted to the amplifier which
relaya a slgnal to the wastegate motor untll the bridge
circait is re-balanced. The action of the control system
is nearly instantaneous, On airplanes FFI¥L]P plus
those Incorporating M 525 e, the wastegate will auto-
matically open when there is a discontinuity in the
amplifler circuit. Each control circuit is separately
fused with a 2 amp slow blow fuse located In the turbo-
supercharger main junction box near the amplifiers in
the lower nose compartment, The automatic control
gystem is suppllied with 115 volt AC power through
elther the SUPCHG CONTR circult breaker or fuse
on the AC power panel {figure 1-34),

Turbosupercharger Manual Control System

A manual control system is provided in case of auto-
matle system malfunction. A separafe power source,
transformer and control switches (figure 1-13) permit
the manual control system to transmit power directly
to the wastegate motor.

Turbq Selactor (TBS) Loaver

As the TBS lever (30, figure 1-16) 18 advanced from 0
toward 10, the wastegate control bridge circults are
unbalanced so that each exhaust wastegate is moved
toward the closed position. When the lever 1ls moved
toward the zero pogition the bridge circuits are un-
balanced so that the wastegates are driven toward the
open position, The output of each compressor s reg-
by the automatic control system, once the initial
carburetor Inlet pressure has been established by
positioning the T'BS Jever.

Turbo Callbmhngl(no bs

Each of the four-i-cé'llbratlng knobs {31, figure 1-16)

permite adjustment of 1ts wastegate control bridge
clrcuit to set a uniform manifold presgsure for all
engines. They provide a means of compensating for
small variations in the Individual engine and turbo-
supercharger control characteristics. Each callbrating
knob is shialded by a barrier-to prevent accldeiifel
repositioning. Each barrier has an Index mayk; . Each
callbration knob is protected by a 1/16 amp fuge. ) sated
in the junction box in the floor under the englnedr's
seat, o B

Turbo Swilcho:s '

The turbo switches (28, 'flﬁure 1;16) have AUTO-~MAN

positions, When these switches are placetin‘the AUTO

1
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position, the turbosuperchargers are controlled by the
automatic system, When placed in the MAN position the
turbosupercharger wastegate Is controlled by means
of the manual override switches,

Manual Override Switches

The manual override switches (27, flgure 1-16) have
CLOSE--OFF--OPEN positions. When the turbo
switches are at MAN, nudging the override switches
to the CLOSE position causes the wastegate to close
which resulis in a rise in manifold pressure. When the
turbo swltches are on MAN, nudging the override
gwitches to the OPEN position causes the wastegate
to open which resulis in a drop in manifold pressure,
The manual override switches are spring-loaded from
the OPEN and CLOSE positions to the OFF position,
and may be guarded io the OPEN position. The manunal
control system is supplied with 116 volt AC power
through the TURBO BOOST circult breaker or fuse
on the AC power panel (figure 1-34),

PR T R P P
e e

} CAUTION
i

A e

The manual override switches should be oper-
ated with caution because of the fast action of
the wastegate motor and the lack of governor
overspeed control in the manval system. Ses
TURBOSUPERCHARGER SYSTEM OPERATION,
MANTAL CONTROL in Sectlon VII. Do not
energlze all four wastegate molors with the
manual overrlde switches for more than 5
minutes continuous operation to avold over-
heating the transformer,

Tm'huup-r:h::'.gcr Overboost EIIYP plus A i =

The overboost limiting system is a safety device to
protect the powerplant from the effects of overboost
due to an accldental wastegate closure by overriding
elther the automatie control system or the manuoal
control system. The system conslsts of an exhaust
back pressure sensing switch and a relay (figure 1-13)
for each engine. The exhaust back pressure sensing
switch, sensing an exhaust back pressure in excess
of the maximum operating pressure will cause the
relay to connect the wastegate motor directly to the
230 volt open signal of the manoal override system
transformer. The wastegate will be driven open until
the maximum operating pressure |s reached. The
exhaust back pressure sensing switch will then cause
the relay to return the turbosupercharger to its pre-
vious control. The circuit breakers for the exhaust
back pressure sensing switch and the relay are on the
overhead circult breaker panel (flgure 1-34). If the
¢ircuit breaker is tripped the wastegate will be driven
to the full open position. The wastegate open power
source |8 supplied with 115 volt AC through the TURBO
BOOBT circuit breaker or fuses on the AC power
panel (flgure 1-34),
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WATER INJECTION (ADI) SYSTEM

The water injoctlon system (flgure 1-14] Is used to
Increase the power outpul of the engine, Tho system
consiste of two 30 US ,i;..lJ.I.ﬂl.‘l waler injection [luid tanks,
two waler injection pumps, & wsier Injection regulator
unlt with a gate fype shutofl valve on the [ront wing spar
for each engine, and & manfoeld pressore switch on each
engine, With the water Injection pump operating, the
syuiem is autonmtically controlled by the regulator unlt
above 45 Inches MP. Tho manifold pressure switch
aginmatically opens the shutodf vabre al 45 Inches MP,
allowing water Injection [luld (o [low 1o the predsare
regulator, which controls the flow of fluld o the car-
buretar. The shutaff valve ¢loses automatically when
oeanliold pressure drops below 41 inches MP, Each
wiler lsnjectlon lank cantiing a water-aleohol mixturs,
glven in HAgure 1-47, and supplies the two engines on
that glde of the alrplame. Doratlon af the supply ul
3500 brake horsepower per engine is approximately
10 minubes,

Water Injection (ADI) Pump Switch

An ADD pamp, ON--0OFF gwiteh (10, figore 1-18) on
the forward end of the conirol stand energlzes the
wuter Injection pump eircult. When the wator In-
fection pump switel (s ON, both pumpe supply pres-
gare to a waler shlofl valve, Operation is then Inftinted
by manldold pressure., The clreult l& supplied with
28 volt DC theough eircoll hreakers on the ovarhead
clreult breaker panel and the matn circult breaker

panel (fgure 1-34},

Water Injection (ADI) Lights

Four amber water Infectlon pressuce warning lights
{5, lgure 1-18) are on the forward end of the control
sland. Water |njection fluld low pressure al the reg-
ulator 1s Indlcated if & light remaing Ilominated at
power settings above 45 Inches manifold pressure,
with the vater injection pump swltch on, The clrewlt
is sopplisd with 28 volt DC through clrcult breakers
on the overlead clrewlt breaker panel (flgure 1-34).

EMGIME COOLING SYSTEM

The flow of cooling alr for each englne |8 controlled
by two ground-adivstable and seven alectrically op-
ereted, [light adjustable, cowl [laps. The cowl flaps
are atluated by seven jackscrews driven by 4 single
eleciric mator through & fMlexible drive shafl system.

Cowl Flaps Switches

Four cowl flap switches {36, figure 1-22) ope for each
engine, are on the enginear's |nstrument panel. These
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LOT'E INETA LHGHTS
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1 EMERGENCY BRAKE SYSTEM
PRESSURE GAGE

2 PILOTS’ INSTRUMENT
PANEL LIGHT RHEOSTAT
[RIGHT SIDE WHITE)

3 PILOTS' INSTRUMENT
PANEL LIGHT RHEOSTAT
{RIGHT $IDE RED)

4 DOME LIGHT SWITCH

5 COPILOT'S AUXILIARY
PANEL LIGHT RHEOSTAT

& COPILOT'S CHECK LIST
CONTAINER

7 OXYGEN REGULATOR
EMERGENCY VALYE KNOB

8 OXYCEN FLOW REGULATOR

% ODXYGEN FLOW INDICATOR

10 DXYGEN PRESSURE GAGE

11 ASH TRAY
12 DEPRESSURIZATION AND
EMERGENCY CHARGING

VYALVE HANDLE

Section |

COPILOT’S AUXILIARY PANEL

Figure 1-15

switches electrically control the opening and closing
of the cowl flaps. The switches have OPEN--QFF--
CLOSE posgitions and are spring-loaded from the
OPEN and CLOSE positions to the OFF position, Gang
flappers permit simultaneous actuation of ail four
switches to elther position, The cowl flaps will remain
stationary when the switch is released to OFF. The
circult is supplied with 28 volt DC through circuit
breakers on the overhead circult breaker panel and
the main circuit breaker panel (figure 1-34).

Cowl Flap Iiosiiion Indicators

The position of the cowl flaps are Iindicated in inches
of opening by four cowl flap position indicators (78,
figure 1-22) on the englneer's instrument panel. The
reading is taken from the flap screw driving mecha-
nism. The Indicator circuits are supplied with 26 volt
AC through the four engine Instrument fuses on the AC
power panel (figure 1-34).
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FUEL ENRICHMENT SYSTEM A 59 e

The fuel enrichment system consists of a carburetor
bypass line, metering orlfice, solenoid actuated valve
and & control switeh for each engine to provide richer
mixtures to give additional engine cooling during hot
weather operations. The system is to be used for meto
power climb and during refueling flight to improve
airplane performance. This increased overall per-
formance 1s attained by reduced cowl flap settings
at the cost of increased fuel consumption, This In-
creased fuel consumption must be considered in mission
planning for the period the system is to be used,

TCTo

Fuel Enrichment Switches 5951
Four ON--OFF switches (94, figure 1-22} on a separate
panel attached to the left edze of the flight engineer's
instrument panel control the fuel enrichment system.
When placed in the ON posltion the solenoid actuated
valves will be energized to Increase fuel flow approxi-
mately 200 pounds per hour, Control power is 28 volts
DC through the oil dllution circult breaker on the over-
head circult breaker panel {figure 1-34},

IGNITION SYSTEM

Four magnetos provide low tension ignition for each
engine. The magnetos supply low voltage current
through the primary ignition leads to 56 transformer
colls which are mounted near the spark plugs. This
low voltage ls converted into higher voltage and s fed
through short leade to the spark plugs. Magnetos are
designated L1, L2, R1 and R2, and each magneto fur-
nighes ignitlon to the left or right spark plug In two
rows of cylinders. For example: Rows B and D by
the L1 magneto,

NOTE

The right spark plugs are on the intake side
of the cylinders and the left spark plugs are
on the exhaust gide of the cylinders. Cylinder
rows are designated A, B, C and D.

A solenold operated spark advance system controlled
by a switch on the engineer's panel (28 volts} permits
spark io be advanced from normal spark to spark
advance. The normal getting is used during normal
engine operation while the spark advance getting pro-
vides more efficlent operatlon for certain cruise con-
trol configurations during manual leaning., Two starter
vibrators are incorporated in each englne lgnition
system circult to boost magneto input at low starting
rpm until magneto output 1s sufficient to operate the
engine.

1-24
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Ignition Switches

Four rotary-type engine ignitlon switches (1, figure
1-12) are on the overhead panel. Each switch has
BOTH-- LEFT--RIGHT-~-OFF positions for the right
and left hand magneto circults.

Ignition Boost Switch

Ignition boost is selected for each engine individually
by an englne starting selector switch on the overhead
panel, See ENGINE STARTING SELECTOR SWITCH
in this Section, Once the engine has been selected the
starting vlbrators are energized by the boost push
hutton swlich (5, figure 1-12) on the starter control
base, located on the overhead panel, Depressing the
switch provides a hotter spark for starting. The cir-
cuit is supplied with 28 volt DC through a eircult break-
er on the overhead circuit breaker panel (figure 1-34).

Spark Advance Selectar Switches

A gpark advance selector switch (23, figure 1-18) for
each engine is provided on the aft end of the control
stand. The switches have two positions, NORMAL
and SPARK ADVANCE, Each switch 13 individually
guarded to the NORMAL for normal operation. During
long range crulse operations the switches can be posi-
tioned to SPARK ADVANCE to improve range. When
positioned to SPARK ADVANCE the spark timing is
advanced, The circult is supplied with 28 volt DC
through circuit breakers on the overhead circuit breaker
panel {figure 1-34),

NOTE

The SPARK ADVANCE position is to be used
only as outlined in SPARK ADVANCE CRUISE
CONTROL PROCEDURE In Section VII,

PRIMING SYSTEM

Engine priming is electrlcally controlled by a push
button switch (3, flgure 1-12) adjacent to the starter
switch. The starter selector switch controls englne
selectlon. Each engine is primed through a selenoid
valve located in the fuel line between the heater tank
and the carburetor. This valve when actuated allows
fuel to be Injected into the engine blower housing for
normal or cold weather starts. Fuel is supplied to
the primer solenoid by the fuel booster pumps. The
primer circuit s supplied with 28 volt DC through a
clrcuit breaker on the overhead panel (figure 1-34),
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Hot Fuel Prime System

The airplane is provided with a hot fuel prime gystem
which reduces engine preheat time during cold weather.
The system conslstg of a hot fuel prime tank mounted
ingide each englne nacelle, and electrical controls in
the forward compartment for operating the system,
Two heater elements within each hot fuel prime tank,
when energized, ralse the temperature of the fuel to
220°F (105°C) within three minutes. When only one
heater element 1s energized, the fuel heats to 220° F
{105°C) within six minutes.

HOT FUEL PRIME SWITCHES

Four hot fnel prime toggle switches (7, figure 1-12),
one for each englne, are provided on the overhead
panel, Bach switch has three positions, HIGH--OFF--
LOW, When positioned to HIGH, both heater elements
are energized nsing 300 amperes. When the switch 1g
positioned to LOW, only one element will be energized
using 150 amperes, When the required temperature
is reached, the switch should be plaqed in the OFF
posgition. If this iz nat done, a heatexj_ control relay
on the engine nacelle sol‘enoid panel automatically
maintaing the temperature until the switch has been
positioned to OFF. The circuit 1s provided with 28
volt DC through a clrcuit breaker on the overhead
circuit breaker panel {figure 1-34).

HOT FUEL PRIME INDICATOR LIGHTS

Four press-to-test lights (6, figure 1-12), are located
dlrectly above the four hot fuel prime switches on the
overhead panel, Each light will {lluminate when it's
reapective hot fuel prime swifch is positioned to HIGH
or LOW, The light will automatically go out when the
reijuired fuel temperature 1s reached. The lights are
suppHed with 28 volt DC through a clrcult breaker
on the overhead circult breaker panel (figure 1-34).

STARTER SYSTEM

Each engine is started by a direct-cranking electrical
starter mounted on the engine accessory drive case.
The starter is contrelled hy a starter awitch and an
engine starting selector switch on the overhead panel.

Engine Starting Sefecror Swirc\h'

A rotary type OFF--1--2--3~-4 gwltch (40, figure
1-12) on the overhead panel, 1g uged to select the éen-
gine to be started. When the switch is in the 1--2--3
~~4 posltlon, starter, primer, and ignition boost cir-
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cuits are connected to the selected engine. When the
switch is In the OFF position, the starter, primer,
and tgnition boost clrcuits are disconnected from all

_engines.

Starter Switch

Direct cranking starters are controlled by a push-

.button switch {4, figure 1-12) on the overhead panel,

The starter, prime and boost switches are grouped on
a raiged and guarded base. BEach switch controls all
four engines, throogh a rotary engine starting select-
or switch, adjacent to the raised base, The starter
control circuit is supplied with 28 volt DC through a
circuit breaker on the overhead circult breaker panel
(ftgure 1-34).

ENGINE INDICATORS

. Ignition Analyzer System

The ignitton analyzer system provides a means of
detection, identification, and location of engine igni-
tion troubles during hoth flight and ground opetation,
This analysis of ignition performance 1s made by inter-
preting and comparing the magneto valtage wave pat-
ferns of a malfunction system with those produced
by a properly operating system, each specific trouble
producing a characteristic pattern. The system con-
sists egsgenttally of an lgnition analyzer, a switch
panel assembly, four pick-up or breaker agsemblies,
a relay and resistor box assembly, four filter units,
and comnecting leads, The ignition analyzer is located
at the left of the engineer's table and directly behind
the pilot’a. seat. The ignitlon analyzer switch pansl is
mounted above the igniilon analyzer on the engineer's
auxiliary panel {3, figure 1-23). The analyzer system
is joined to the magneto primary circults at the ig-
nition switeh allowing the varying magneto primary
and reflected secondary voltages to he reglstered
ag patterns on the analyzer viewing screen. These
patterns will form a pattern sequence from left to right
across the screen, one pattern for sach cylinder fired
by the selected roagneto. . - Adjustment of Lorizontal and
veriical position controls on the analyzer determines
the position of the wave pattern on the screen; and
horizental and vertleal galn controls on the analyzer

‘enlarge the pattern horizontally and vertically for

detalled study of the patterns,

POWER SUPPLY

The regulated AC power supply circult for the ignition
analyzer ie protected by a fuse or circult breaker
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(figure 1-34) on the AC power panel, The DC power
supply circuit s protected by a circuit breaker on the
overhead circult breaker panel (figure 1-34), A system
fuse on the analyzer switch panel (3, figure 1-18) also
protaects the AC cirenit to the analyzer system.

SYSTEM POWER SWITCH

This switch (5, figure 1-18), located on the analyzer
switch panel delivers power to the ignition analyzer
system, The switch has two positions, ON and OFF,
In the ON position the power ctrcult to the ignition
analyzer is closed, Inthe OFF position this circutt
is open.

ANALYZER POWER SWITCH

An ON--OFF switch (3, figure 1-17), on the ignition
analyzer, conirols power from the analyzer switch
panel to circuits within the analyzer housing. In the
ON position, this circuit is closed. In the OFF position,
it 13 open. Both the system power switch and the ana-
Iyzer power switch must be in the ON pesition to en-
ergize the analyzer clrcults. :
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ANALYZER MAGNETO SELECTOR SWITCH

This switch (2, figure 1~17) located on the ignition
analyzer, Ls instalied to provide magneto selection
when the ignition analyzer is used as a pertable unit,
The switch in this airborne installation operates in
conjunction with the engine and magneto selector swiich
on the analyzer switch panel and is always positioned
to LEFT 1 when the analyzer is being used.

HORIZONTAL POSITION SWITCH

The wave form picture on the analyzer screen is shifted
to the left or right by this rotary type switch (8, flgure
1-17) on the ignitlon analyzer.

VERTICAL POSITION SWITCH

The wave form picture on the analyzer s shifted up or
down by this rotary type switch (7, figure 1-17) on the
ignition analyzer.

HORIZONTAL GAIN CONTROL SWITCH

This rotary type switch {8, figure 1-17), located on the
ignition analyzer, enlarges the wave form picture In a
horizontal divection, thereby spreading out the wave
form to permit more detaliled observatton,

ANALYZER INTERNAL CONTROL PANEL

The Internal control panel (figure 1-19), 1s located
inside of the ignitlon analyzer. On most installations
it is accesgible through a hinged door in the top of the'
ignition analyzer. On other installations it is neces-
sary to remove the ignition analyzer houging to gain
access to the panel. The following conirels are on
the panel: a focus knob, bias knob, syne knob, inten-
sity knob, vert. ga!n knob and a high tension-low ten-
sion switch, The Intensity knob is used to adjust the
intensity of the pattern to the degree of brightness
desired, The focus knob 18 used to adjust the pattern
to a sharp, distinct outline. Both the Intensity knob
and the focus knob are coordinated to give the clearest
wave-form image. The bias knob 1s used to filter out
stray signals, The vert. gain knob enlarges the pat-~
tern in a vertlcal direction. The sync knob does not
function in this airplane installation. The high ten-
slon-low tension switch should be leit in the HIGH
TENSION position as better operation will result.

NOTE
Adjustment of the above internal controls is

to be made only by qualified electronics per-
sonnel if adjustment is required.
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ENGINE AND MAGNETO SELCTOR SWITCH

This switch (1, flgure 1-18), on the analyzer switch
panel, provides a means of selecting the engine and
each Individual Ignition circuit to be tested by the
ignition analyzer. The selector Is divided Inio four
numbered quadrants, one quadrant for each englne.
Each quadrant is divided into two sectors. Each sector
hag three switch positions, one position for the magneto
Iliring the left slde clircuit of two rows or fourteen
cylinders, one position for the magneto flring the
right side circuit of the same row of cylinders and
one position for both of these magnetos. This makes
a total of six positions for each engine and a total of
twenty=four positions on the selector switch.

RELAY-RESISTOR SWITCHES

Four guarded switches (2, figure 1-18) are located on
the lgnltion analyzer switch panel. In the OFF position
these numbered sawliches connect resistors In the
clrcults which protect the primary magneto circults
of the four correspondingly numbered engines. In
the ON or unguarded position these switches energlze
relays which by-pass the resistors, thereby allowing
the use of the lgnition voltage control of the ignition
analyzer.

VOLTAGE CONTROL SWITCH

This switch (4, figure 1-17), on the ignition analyzer,
gnables the flight engineer on & ground check to foresee
ignition system diificulties and correct the condiiion
before {allure actually occurs. The most common of
these fallures would be foullng and Incorrect gaps of
spark plugs, The voltage control ls a rotary switch
marked with an OFF position with numbered positions
from 0 to 50. I ls engaged by pulling the knob out and
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rotating. When released it becomes lnoperative, but
will remain at the same dial number position. When
this switch is engaged a variable shunt resisiance is
connected across the primary of the magneto being
tested. As the switch is moved In the direction of
decrease, the magneto load s Increased thus reducing
voltage at the spark plug. The position of the switch
when misfiring or complete stoppage of {iring occurs
Is used as an Indication of the condition of the ignition
system.

ANALYZER SCREEN

This screen (§, flgure 1-17), s a modified cathode-ray
oscllloscope which shows the varying magneto primary
and reflected secondary voltages as wave form patterns,
Ignltion performance 1s analyzed by interpreting and
comparing the characteristic magneto voltage wave
patterns produced by a malfunctioning system with the
wave forms produced by a properly operating system.
The operation of this screen Is regulated by controls
located on the ignition analyzer control panel, the
Internal control panel, and the ignition analyzer,

ANALYZER SYSTEM POWER INDICATOR LIGHT

Thie light {4, [lpure 1-18) on the analyzer switch panel
will Hluminate when the system power switch is posi-
tloned to ON Indlcating that power is supplied to the

system.,
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6 1 B 5 4
1726013 2859| 286013
1 OVERHEAD PANEL 5 ENGINEER'S INSTRUMENT PANEL
2 DVERHEAD CIRCUIT BREAKER PANEL 6 ENGIMEER'S ASH TRAY (2 PLACES)
2 ENGINEER'$ AUXILIARY OVERHEAD PANEL 7 IGHITION AMALYZER
V4 ISODRAULIC HANDLE 5 ENGINEER'S AUXILIARY PANEL

ENGINEER’S STATION (TYPICAL)

Figure 1-20
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1 OVERHMEAD PANEL LIGHTS § FLOOD LIGHTS RHEOSTAT
RHEOSTAT 9 CABIN AIR SELECTOR
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W7 ENGINEER'S (A/R) LIGHTS 14 WINDOW HEAT SELECTOR

CONTROL SWITCH

SWITCH

ENGINEER’S AUXILIARY OVERHEAD
PANEL

Figure 1-21

ANALYZER POWER INDICATOR LIGHT

This light (1, figure 1-17), located on the ignition
analyzer, llluminates when the ignition analyzer s
recelving power, The light should be illuminated when
the power switch on the ignition analyzer and the power
switch on the analyzer switch panel are In the ON
posltion.

Tachometers.

Four single-indicating engine tachometers are on both
the pilote’ and the engineer's instrument panels (10,
figure 1-9 and 81, flgure 1-22), The tachometers are
generator motor units. Each tachometer generator is
englne-driven and generates its own current which
controls the indlcator motor at a synchronized speed.
The pilots' tachometers meagure engine speeds in
increments of 100 rpm and the engineer's tachometers
measure engine speeds In increments of 20 rpm,

Torquemeters

Four individual torquemeters (77, flgure 1-22) are on
the engineer's instrument panel., The torquemeters
indicate torque pressure in psi and are used as a direct
means of measuring power output, When combined
with engine rpm and a factor, a direct caleulation of
brake horsepower output at the propeller can be made.
The indicating circuit is supplied with 26 volt AC
through circult protection on the AC power panel
(figure 1-34),

Manifold Prassure Gages and Purge
Valve Buttons

Four manifold pressure gages (9, figure 1-9 and 79,
figure 1-22) are on both the pilots' and engineer’'s in-
strument panel. The manifold pressure gages glve a
direct reading of manifold preasure in inches of Hg,
Four manifold purge valve buttons {8, figure 1-8) on

1-29
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CABIN VERTICAL VELOCITY iNDICATOR

Figure .1-22 (Shest 2 of 3)
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ALTERNATOR BUS SELECTOR $WITCH
AC VOLTAGE AND FREQUENCY
SELECTOR SWITCH

CARBURETOR PREHEAT SWITCHES
INTERCOOLER FLAP SWITCHES
INVERTER WARNING LIGHTS
CARBURETOR AIR SWITCHES
ESSENTIAL INVERTER SWITCH
PILOTS' INSTRUMENT INVERTER SWITCH
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ENGINEER’S INSTRUMENT PANEL (CONT)

Figure T1-22 (Sheet 3 of 3)

the pilots’ ingtrument panel provide a means of re-
moving molsture from the manifold pressure gage
lines. At idling speeds, a suction ig developed and
depresaing the valve allows the molsture to be drawn
into the engine.

Cylinder Houd Toemperaturs Gages

Four cylinder head temperature gages (80, figure 1-22)
of the direct current type are on the engineer's instru-
ment panel, The cylinder head temperature gages are
resistance bulb type units and indicate cylinder head
temperature in degrees Centigrade. There are two
reslstance bulbs on each engine, one iz in cylinder
B2 and the other in cylinder A2, The circuits are
supplied with 28 volt DC through cireunit breakers on
the overhead cireult breaker panel (figure 1-34).

Cylinder Head Toemperature Selector Switch

A selector ewitch {383, figure 1-22) on the engineer's
instrument panel allows selection of the desired set
of cylinders for cylinder head temperature Indication.
The selector switch has B2--A2 positions, With the
selector switeh in either position, each of the cylinder
head temperature gages will, for its respective engine,
indicate the temperature of the individual cyllnder
selected. The selector switch 1s a part of the cylinder
head temperature gage circuil, and la protected by the
engine Instrument circuit breaker on the overhead
circult breaker panel

1-32

Fuel Flowmeters

Each engine has a fuel flowmeter, located on the en-
gineer's Instrument panel (75, figure 1-22), The flow-
metera show rate of fuel flow in hundreds of pounds
per hour, The indicator clrculte are supplied with 26
volt AC throupgh the englne instrument fases in the AC
power panel (figure 1-34), The indicator circuite have
separate clrcult protection on the AC power panel on
airplanes K[p .

Fuel Pressure Gages

Four fuei pressure gages (83, figure 1-22) on the en-
gineer's tnstrument panel indicate fuel pressure in
psl for each engine. The indlcator circuits are sup-
plied with 26 volt AC through the englne instrument
fuse on the AC power panel (figure 1-34),

Fuel Low Pressure Warning Lights

A fuel Jow pressure warning light (84, figure 1-22),
adjacent to each fuel pressure gage, illuminates when
fuel pressure is low, The clrcult is supplied with 28
volt DC through a clreuit breaker on the ovgrhead cir-
cuit breaker panel (figure 1-34), o

Oil Pressure Gages

Four oll pressure gages (85, tigure 1-22) are on the
engineer's instrument panel. The gages Indicate en-
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gine oll pressure in psi. The indicator circuits are
sapplied with 26 volt AC through the engine Lnstrument
fuges on the AC power panel (figure 1-34).

Qil Temperature Guages

A resigtance bulb type oil temperature gage for each
engine (82, flgure 1-22) is on the englneer's inatru-
ment panel, The gages indicate engine otl temperature
in degrees Centigrade., The indlcating circults are
supplied with 28 volt DC through circult breakers on
the overhead circuit breaker panel (flgure 1-34).

PROPELLER SYSTEM

The afrplane is equipped with Hamilton Standard,
hydromatic propellers having four solid aluminum
blades, This propeller has a non-rotating control unlt,
incorporating an independent otl system, mounted
betweer the englne nose sectlon and the propeller.
Controls are provided to automatically snychronize
engine speeda, reverse, or feather any or all pro-
pellers, Delcing is accomplished through a boot type
electric heating element mounted along the leading edge
of each hlade. Current ls tranSmitted from the alrplane
28 volt DC circuit to the heating elements through the
glip ring assembly attached to the propeller barrel.
An oll replenishing system is provided to replace oll
lost from the propeller Independent ofl system with
engine nose gection oll,

NOTE

An external contactor control switch Is In-
carporated in the number one blade of each
propeller to terminate unfeathering and un-
reverging.

PROPELLER GOVERNOR SELECTOR SWITCHES

Four propeller DECREASE RPM--OFF--INCREASE
RPM governor selector switches (28, figure 1-18),
on the aft end of the control stand are used to manually
control and synchronlze the propeller speeds for each
of the four engines. Normally, the automatic syn-
chronizing system of propeller control is used, but In
case of malfunction, operation of the selector switches
wlll override the master lever and synchronizer oper-
atlon. The selector switches are spring-loaded from
the INCREASE RPM and DECREASE RPM positions to
the OFF position. The circuit is supplied with 28 volt
DC through a circuit breaker on the overhead circuit
breaker panel (flgure 1-34}.
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PROPELLER AUTO CONTROL SWITCH

The automatic propeller synchronizing system ls re-
ferred to No. 1 or No, 2 engine as the master englne
by a NO, 1 MASTER--OFF--NG, 2 MASTER switch
(24, figure 1-16) on the aft end of the control stand,
This switch ia used in the propeller synchronizing
gystem to select elther engine No. 1 or No. 2 asa
master which the other engines follow. Once the mas-
ter englne has been selected, the other engines act as
slaves, synchronizing with the master engine. Alter-
nate selection of a master engine is provided in case
of a master engine fallure. A safeiy feature in the
synchronlzing system limits the range of control the
master engine haa over the slave engines (plus or
minus approximately 175 rpm from the master engine
speed). In case of master engine malfunction, this
feature prevents the propelier rpm of the slave engines
from going either above or below the controlled range.
The clrcult 1s supplied with 28 volt DC through an ON--
OFF, switch-type circutlt breaker on the overhead
panel (flgure 1-34},

MASTER PROPELLER SYNCHRONIZER LEVER

Two levera (32, figure 1-18) on the control stand, one
to the left of the pilots' throtiles and the other to the left
of the engineer's throttles, are used to operate all four
propeller governorsg slmultaneously when selecting
desired engine rpm, The levers are interconnected so
that movement of one lever throughout the range from
DECREASE RPM positlon to INCREASE RPM position
is duplicated by the other lever. Forward movement
of the aynchronlzer levers causes an increase ln rpm
while aft moventent causes a decrease in rpm. The
levers are used in conjunction with automatic propeller
synchronizing and are operative only when the propeller
auto control switch (24, figure 1-18) is in the NO. 1
MASTER or NO. 2 MASTER position. When a prop-
eller synchronizer lever ls placed in the full INCREASE
RPM posltion, the master synchronizer motor drives
the four propeller governors to thelr maximum rpm
limitg., When these limlts are reached by all four
propellers, a holding relay cuts off all synchronlzing
action. Syachronizing action will remain off as long
ag the propeller aynchronlzer levers are in the full
INCREASE BEPM position. Thus failure of the master
engine on takeoff wlll have 1o effect on the speed of the
slave engines, Circutt bradker protection is provided
by the circuit breaker switch provided for propeller
auto control on the overhead circuit breaker panel
(figure 1-34),

'RISYN CHRONIZER SWITCH

A spring-loaded resync-off switch (25 figure 1= 16)
on the aft end of the control stand, ls used to syn-
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ENGINEER’S AUXILIARY PANEL

Figure 1-23

chronize the propellers after rpm selection has been
made with the master propeller synchronizer levers.
Because of normal tolerances in setting individual
governor limitg, the slave engines may not be in the
synchronizing range (plus or minus 175 rpm from the
master engine rpm). In this case the master propetler
synchronizer levers will not set the speed of the pro-
pellers in proper synchronization, thus causing propeller
noise beat, When using the resynchronizer Switch, by

1-34

pushing to RESYNC, holding, and releasing a few times,
complete engine synchronization can be obtained, This
switch is used Immediately after any movement of the
master propeller synchronizer levers except when they
are in full INCREASE RPM or full DECREASE RPM
posltion. Circult breaker protection for the resynchro-
nizer switch 1s the same circunit breaker as used for the
auto control switech on the overhead clreuit breaker
panel {figure 1-34).

{
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PROPELLER FEATHERING BUTTONS

Four guarded propeller feathering buttons (21, figure
1-12) are on the exireme forward end of the overhead
panel, The buttons have PUSH FEATHER--PULL UN-
FEATHER, and nevtral positions., The featherlng
operation is Initlated when the feathering button is
pughed. After a fixed time, 18 +2 seconds, a spring
action returns the button io the neutral position. The
propelier 18 unfeathered by pulling the feathering
button out intermittently for one second Intervals until
propeller starts windmilling. The unfeathering oper-
ation is aceomplighed as given in RESTARTING EN-
GINE IN FLIGHT in Section IIl. The clrcuit 1s supplled
with 28 volt DC through four feathering circult breakers
and one timer elrcuit breaker on the overhead clrcuit
hreaker panel (flgure 1-34). An additional propeller
feathering switch for each englne 1s on the overhead
fire panel. See FIRE SWITCHES this Section,

PROPELLER REVERSE THRUST CONYROL

The propeller reverse thrust is controlled by the
throttles. See THROTTLES AND THROTTLE LOCK
LEVER in thla Section,

PROPELLER OIL REFILL SWITCHES

Four ON--OFF gwitches (85, figure 1-22) on the en-
gineer's instrument panel are used to energize the
propeller oil refilling clrcult, Placing the switches
ON allows engine oil to flow into the propeller oll
tank provided the float switch in the propeller oil
tank 1a approximately at the 2.5 or less guart level
as Indicated by a warning light, When the propeller
oll quantity level reaches approximately 4 quarts, the
supply of engine oll is automatically shut off by the
float switch even though the switch ia left in the ON
position. The clrcult 18 supplied with 28 volt DC
through a circuit breaker on the overhead clrcult
breaker panel {flgure 1-34), which protects both oll
refill and warning light c¢ircuits.

RPM LIMIT LIGHTS

Four amber rpm limit lights {35, figure 1-9) on the
pilots' instrument panel illuminate to show when the
maximum or minimum rpm limit settings are reached,
The circuit 1a supplled with 28 volt DC through an ON--
OFF, switch-type circult breaker on the overhead
circuit breaker panel {figure 1-34),

PROPELLER OIL QUANTITY WARNING LIGHTS

Four red warning lights (86, figure 1-22) abave the
refill swltches on the englneer's Instrument panel

Section |

are a part of the propeller oll refill clrcuit and il-
luminate whenever the float switch drops to approxi-
mately the 2.5 quart level regardiess of reflll switch
position and go off when approximately 1.5 quarts
have been added; The circult is supplied with 28 volt
DC through a circutt breaker on the overhead circuit
breaker panel {figure 1-34) which protects both warn-
Ing light and emergency oil refill circuits.

PROPELLER REVERSE WARNING FLAG

A red LOCKED flag {4, figure 1-18) iz provided in a
housing on the control stand. When the alrplane leaves
the ground, and all three landing gear oleo switches
are actuated, power will be supplied, after an 8 second
time delay, to engage a reverse lock on the pilota’
throttles, preventing throttle movement into the
REVERSE OPEN range, When the lock is engaged,
the red flag will pop up and expose the LOCKED mark-
Ing on the flag, Indlcating that the propellers cannot
be reversed. When any one of the landing gear oleo
swltches ls actuated upon ¢ontact with the ground,
power ts supplied to release the reverse lock and per-
mit throttle movement into the REVERSE OPEN range.
When the lock 15 released, tha red flag drops down and
an UNLOCKED marking on the housing is exposed,
indicating that the propellers can be reversed. The
clrcult 1s supplisd with 28 veolt DC through a circutt
breaker on the overhead circult breaker panel {figure
1-34}.

NOTE

I the reverse lock doés not release auto-
matically on the ground, it may be released
manually by pushing down the red flag.

OIL SYSTEM
CENTRAL OIL SYSTEM

This system (figure 1-24} has a central tank in the
lower nose compartment with a capacity of 56 US
gallons and an expanslon space of 2 US gallons, This
supply ts uzsed to replenlsh each engine oil tank as
needed. The oll 15 transferred by an electric pump
which has a normal pumplng capacity of 6 gallons per
minute, and is directed to the desired engine tank by a
transfer valve., The circuit iz supplied with 28 volt DC
through a circult breaker on the forward power panel.

Oil Tank Selector Switch

A rotary switch (88, flgure 1-22) on the englneer's
Instrument panel controle a tank selector valve. The
switch has ENG. 1--ENG, 2--OFF--ENG, 3--ENG,
4--0OFF positions, When this switch la positioned in

1.35
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any one of the four englne positions oil from the central
oll tank will be directed to the desired engine tank.
When the switeh |18 positioned ta OFF the valve is
closed, In case of an electrical selector valve fallure,
the selector valve can be operated manually by removing
four screws, pulling the elsctrieal wnil alightly forward
and turning It (o the desired tank as indicated by an
index on the selecior valve, The valve is on the forward
wing spar, scrcessible from the bwer farward compart-
menl. Tha ¢ircult 1s suppliod with 28 wolt DC throagh
a clrcuit breaker on the overhead elrewit breaker panel
[flpure 1-34),

Oil Transfer Pump Switch

An ON=-OFF swlich (BB, Hgure 1-22), Bpring-loaded
from the ON posltion (0 the OFF position, and adjacent
to the tank selecior switch on the englneer’'s Inatry-
ment panel, I1s used to turn on or off the central oll
tank trangfer pump. The circuit is supplied with 248
viell DC through a clreoit bresker on the overhead oic-
eull breaker panel (flgure 1-34),

NOTE

The ofl tank selector switch mus be in an engine
erlected posltion before the tronafer pump may
e anerglzed.

ENGIME ODIL SYSTEM

Each engine has an individugl oll sysiem ahich Includes
an engine oil tank, teo oll eoolers, and an oil control
thermostat. The engine ofl tank has & capacity of 32.5
US gallons and an expuneion space of 7 US gallons.
OH coaler flaps switches when In the AUTD position,
cavse the thermosiat to sutomatically regulate oil
temparaturs v operating the oll coaler flaps o allow
the praper amount of cooling ale to HBow theough the
oll poolere. An ol dilution system Is incorporated
into the oll system to aid in cold weather stacting.

Oil Diverter Segregator System

The aleplone 18 provided with an oll diverter segresator
aystem which reduces engine warm-op time. This
#yalem emplivs & herom] and pressyre operated valve
at the bage of eich englne oll tank. The diverter seg-
regator valve allows oll to flow from and return to the
hopper onaly when the oll temperalure i low., Abowve
125" F [52"C) the valve permits oll to flow from both
the hopper and the engine tank. At 155" F (88°C) o
165" F [T4"C), oil will [ow from the esgine oll tank and
from the hopper al a ratlo of 75 percent and 25 percent
respecilvely, Fuel for dilutlon is introduced at the
thermal valve to obtain a high diluikn percentnge in the
cireulatory system, The fank hopper is lndependeant
af the enigine oll tank except for epili-over at the top af
the hopper, A pull chaln valve a8 wsed (o equalize

i-34
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hopper and tank levels during servicing. See OIL
BYSTEM OPERATION, Section VII and oil dilution
procedures under SHUT-DOWN under COLD WEATHER
PROCEDURES in Section IX.

Oil Cooler Flap Switches

The oil cooler flaps for each engine are operated by
OPEN--OFF~-~AUTO-~-CLOSE switches (32, figure
1-22) on the englueer's Instrument panel. The swliches
are spring-loaded from the OPEN and CLOSE positions
to the OFF position, When a awiich ls in the AUTO
position, the ofl coolers automatically maintain oil
temperature within the normal operating range. If
extreme operating conditions exist or fallure of the
automatle clreuit causes abnormal oll temperatures
ihe oll cooler flaps can be operated by the manual
OPEN or CLOSE posttions. The flaps are held in any
desired position by positioning the switch to OFF,
Approximately 16 seconds are required to fully open
or close the oll cooler flaps when the manual switch
positions are used, The clreults are supplied with
2B volt PC through circuit breakers on the overhead
cireunit breaker panel (figure 1-34),

Oil Dilution Swirches

One master OFF--ON (spring-loaded OFF) switch and

four englne selector OFF--ON awitches (27 and 28, fig-
ure 1-22) on the englneer's Instrument panel energize
the ofl dilutlon solenolds, allowing fuel to mrix with.
engine oil before the oil enters the engine. The four
engine selector switches select the engines to be diluted,
Dilution ls then accomplished by use of the master
dilution switch. The circults are supplied with 28 volt
DC through a clircuit breaker on the overhead ¢ lrcult
breaker panel (figure 1-34), :

Qil Shutoff Volve

A shutoff valve ls provided between each englne and
engine ol tank. These valves, when closed, will shut
off all o1l supplied to the engtnes. The valves are
controlled by four fire switchea on the overhead panel.
See FIRE SWITCHES in this Section.

Qil Quantity Gage

01l quantlty gages (26 and 87, figure 1-22) for each
engine oil tank and central oll tank, on the engineer's
Instrument panel, indicate oil quantity tn US gallons.
The circuits are supplied with 28 volt DC through cir-
cuit breakers on the overhead circuit breaker panel
(figure 1-34). .
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OIL SPECIFICATION AND GRADE

Refer to figure 1-47 for oil speclfication and grade.

FUEL SYSTEM

The airplane fuel system (figure 1-26) has four internal

main fuel tanks, a center wing tank, and two external fuel

tanks. The fuel system is arranged go that the engines

may be supplied with fuel either directly from the inter-

nal main fuel tanks or from the airplane main fuel mani-

fold. The alrplane main fuel manifold can be supplied
with fuel from any combination of tanks. The center

wing tank and the external fuel tanks may be used with

either the alrplane main fuel manifold or, on Code

airplanes, the A/R system. The external fuel tanks

can be shutoff from the airplane main fuel manifold
separately or all auxiltary tanks may be isolated
together by positloning of two manual shutoff valves

located aft of the rear wing spar in the lower aft com-

partment. Two submerged fuel boost pumps are pro-

vided in each tank, The boost pumps are installed in

such a manner that the amount of unavailable fuel in

extreme flight attitudes is minimized. The boost pumps

are controlled by switches on the engineer's instrument

panel, Check valves in the boost pump lines prevent

transfer of fuel between tanks, See figure 1-25 for
individyal fuel tank capacity. The external fuel tanka

are attached to underelung struts by bomb rack assen-

bligs. A single switch (27, figure 1-12) on the averhead
panel controls the tank release circuit, I

SINGLE POINT REFUELING

Two mingle point refueling receptacles, (5 and 6, figure -
4-81) located aft and below the left wing rear spar, are

used to refuel all fuel tanks except the external fusl

tanks. The asirplane main fuel tanks are refueled through -
the forward receptacle, and on tanker airplanes the
A/R tank gystem are refueled through the aft recep- .
tacle. See SINGLE POINT REFUELING, Section IV. - .

AIR REFUELING '

When In the tanker configuration, this airplane s equip-
ped to-tranafer fuel in flight to receiver type alirplanes
by means of the A/R system, Fuel for this purpose 18
carried in fifteen fuselage tanks which are connected to
form a‘forward tank system and an aft tank system,
(8ee 27, figure 1-4 and figure 4-71.) Fusl for alr
refueling may also be carried in the external fuel tanks
and the center wing tank. “Additional fuel may be pumped

i from the maih fuel tanke to the A/R system. See AIR
' REFUELING BYSTEM, Section [V and FUEL SYSTEM =
" OQPERATION, Section VII . .

3y
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USAELE FUEL FULLY SERVICED
TANK No.
JP- GAS Jpd GAS
TANKS GAL. GAL.
1B LB LR L8 ITALIC
Ty FIGURES
NO. 1 1 1770 10,620 1778.7 10,672.2 INDICATE
CALCULATED
NO. 2 1 1520 9120 1533.9 920__3.4 DATA
NO. 3 1 1520 9120 1533.% 9203.4
NO. 4 ] 1770 10,620 1778.7 10,672.2
CENTER 1 1210 7865 7260 1218.1 . N7é 7308.6 NOTE:
RH EXT. 1 697 497 4144 699.0 45435 1940 The weights are
based on ¢ given
I-H EXT. 1 &or 4497 4148 699.0 45435 -div40 spsciﬁc gravity at
FWD A/R stendard day
TANK ;YSTEM 7 2898 18,837 17,388 2938.0 | 19.097.0 | 17,7120 temperature.
AFT A/R '
TANK SYSTEM 3 2912 18,928 17T AT2 2952.0 | 19,1838.0 | 17,712.0
USABLE FUEL TOTALS P4 GAS
| GAL 18 1]
Tonks No. 1,2,3, and 4 .. . 6580 39,480
Tanks No. 1, 2, 3, 4, and Center . 77190 46,740
Tanks Ho. 1, 2, 3, 4, Center and External . 9177 55,032
Tanks FWD and AFT A/R | | 5810 37,765 34,860
Tenks FWD and AFT A/R, Conter and External. 8402 34,613 30472

FUEL QUANTITY DATA

Figure 1-25

FUEL SPECIFICATION AND GRADE
Refer to figure 1-47 for fuel spectilcation and grade.

FUEL SYSTEM THERMAL RELIEF

The check valves for the main and center wing fuel
tanks have bleed holes to provide thermal relief. There
are three thermal relief valves having a cracking
pregsure of 50 + 5 psi as follows: One relieves the
alrplane main manifold to No, 2 main fuel tank, One
relieves the Hne between the center wing tank line
valve and the manual fuel-shutoff valves to the center
wing tank, Another on airplanes EHFTIP re-
lieves the line between the manual fuel-shutoff valves
and the transfer valves to the aft A/R tank system; or
on airplanes » this valve relieves the line he-~
tween the manual fuel-ghutoff valves and the external
tank manifold shutoff valve to the atmosphere,

FUEL VAPOR RETURN LINES

The fuel vapors from carburetors on engines No, .1

and No. 2 are vented back to main tank No, 2 and thé_..

1-38

vapors from carburetors on engines No, 3 and No, 4
are vented back to tank No, 3, Normally the rate of
return flow s negligible,

FUEL SELECTOR SWITCHES

Four rotary type selector switches (€1, figure 1-22) and
flgure 7-9) on the enginear's Instrument panel control
the fuel selector valves for the four maln fuel tanks,
The switches have slx positlans which permlt five com-
binations as follows:
1. TANK TO ENGINE

2. MANIFOLD TO ENGINE

3. TANK TO MANIFOLD AND ENGINE which also
permits fuel flow from TANK AND MANIFOLD TO
ENGINE,

4, Two TANK TO MANIFOLD positions

5. OFF
Two shutoff switches for each englna are on the overs
head panel, These switches override normal control
of fuel selector valves to shut off fuel to the enginas.
8S8ee FIRE SWITCHES In this Section. The selector
switches are gupplied with 28 volt DC through circult
breakers on the overhead circuit breaker panel (fig-
ure 1-34),
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FUEL VALVE POSITION WARNING LIGHTS
: s

Four fuel valve position warning lights (67, figure
1.22), adjacent to the fuel selector switches, 1llumi~
nate tf the valve is not synchronized with the switches,
This can be caused by system lag, selector valve
fatlure, or fire swltch actuation. The lights are of
the push-to«test type, The selector switch and warning
light eircuits are supplled with 28 volt DC through cir-
cult breakers on the overhead clrcuit breaker panel
(figure 1-34), '

FUEL SYSTEM MANUAL FUEL-SHUTOFF VALVES

Two manual fuel-shutoff valves, No, 1 and No. 2, (figure
1-26) are provided in the fuel system to direct the flow
of fuel from the auxiliary tanks to either the airplane
main fuel manifold or the A/R system, for Code

airplanes, These valves are located just aft of the rear ;

spar in the lower ait compartment., With the No, 1

valve open and the No, 2 walve closed, the external fuel,

tanks are shut off {rom the airplane main fuel manifold,
When the center wing tank line valve 18 opened, fuel
will be directed from the center wing tank to the main
fuel manifold. With both manual fuel-shutoft valves
.open, and the A/R transfer valve switches at CLOSED,
fuel from the external fuel tanks 18 directed to the
“airplane main fuel mandfold. Fuel irom the center wing
tank is also directed to the main fuel manifold when the
center wing tank line valve is open. With the No, 1
manual fuel-shuiofif valve closed, both external fuel
tanks and the center wing tank arse shut off from
the alrplane main fuel manifold. On airplanes with

AvGistra  incorporated, an additional manual fuel-

ahutoff valve, No. 3 extends the cruising range of the

alrplane. For location and operation of the No, 3
manual fuel-shutoff valve, refer to Section IV and
Section VII.

CENTER WING TANK LINE VALVE SWITCH

An OPEN--CLOSE gwitch on the engineer's ingtru-
ment panel (62, figure 1-22 and figure 7-9} controls
the center wing tank valve. With the switch OPEN,
the No. 1 manual fuel-shutoff valve dpen, and the No,
2 manual fuel-shutoff valve closed, fuel will flow from
the tank into the manifold system.  On Code W air-
planes if the valve positions are reversed, fuei will
flow into the A/R tanks provided-the tranafer valves
are open. With the switch in the CLOSE position fuel
cannot be drawn from the center wing tank, The cir-

cuit 18 supplied with 28 volt DC through the center-

wing tank boost pump circuit breaker on the overhead
eircuit breaker panel (figure 1-3_4).._ o :

| WARNING I |

Incorrect positioning of the manual fuel-shutoff
valves and on Code F airplanes, the A/R trang-
fer valves, may allow fuel to be transferred to

_ the A/R system, %8¢ FUEL SYSTEM OPERA-~ . -
TION in Section VII. :
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BOOST PUMP SWITCHES

Each fuel tank has two fuel boost pumps, These pumps
are controlled individually by EMERGENCY--OFF--
NORMAL switches (60, flgure 1-232 and figure 7-8)
on the engineer's lnstrument panel. When the boost
pump switchea are on NORMAL with a no-flow condition
(engine inoperative), fuel pressure will be 12 to 20 psi.
When the boost pump switches are on EMERGENCY
with a no-flow condition, fuel pregsure will be 24 to 40
psi. When the boost pump switches are on NORMAL
with a flow condition (englne operating), fuel pressuare

. will be 24 to 26 psi. When the boost pump switches

are on EMERGENCY with a flow conditlon, fuel pres-
sure will be 24 to 30 psl. When the boost pump awitches
are OFF, the boost pumps are Inoperative, The fuel
pressure regulator on the engine driven fuel pump
regulates fuel pressure between 24 and 26 psl, How-
ever, fuel pregsure gage calthbration should be applied
when checking these tolerances. With the engine oper-
atlng, and with fuel pressure within limits, it is pos-

" sible to have a drop in pressure when the boost pump

swltches are placed in NORMAL. The sudden surge in
fuel pressure can cauge the bypass valve to seek a new
position, This new position can increase the amount
of fuel being bypassed and this in turn can result ina
drop In fuel pressure. The boost pump switches are
supplied with 28 volt DC through circuit breakers on

. the overhead circuit breaker panel, (flgure 1-34),

EXTERNAL FUEL TANK RELEASE SWITCH

A single switch (27, figure 1-12) guarded to the OFF

position, on the overhead panel controls both external
fuel tank release mechanismsa., When the switch i
moved to EXTERNAL TANK RELEASE, both tank re-
lease mechanisms are actuated, dropping the tanka.
The circult Is supplied with 28 volt DC through a cir-
cult breaker on the overhead circuit breaker panel
{figure 1-34).

EXTERNAL FUEL TANK LOW FLO

WARNING LIGHTS "

Two warning lights (60 and 71, figure '1-2_2} one for
each external fuel tank, are on the englneer's Instru-~
ment panel adjacent to their respective tank boost

_ pump switches. With either external fuel tank boost
" pump operating, the Ulght for that tank will 1lluminate

when fuel flow falls below 6 gallons per minute from

~ the tank. Each light is coritrolled by a flow indicating

chock valve in each tank supply line. The circuits
are supplied with 28 volt DC thiough the EXT. TANK

. EMPTY circult breaker on the overhead circuit breaker
- panel (figure 1-34),

FUEL. TANK QUANTITY GAGES

Five gages (72, flgure 1-22) on the englneer's Instru-

- ment panel show the quantity of fuel in pounds for

each tank, Push-hutton test switches (70, figure 1-232)
adjacent to the gage are used 1o show circult contin-

-~ uliy of the fuel quantity Indicating circults, The clr«

cults are supplied with 115 volt AC through circiilt pro~

tection on the AC power panel {figure 1-34).

.

-
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ELECTRICAL SYSTEM

The eloctrical systems are the DC power system, AC
power system, and variable frequency AC system,
Theae systams are described In the following para-
g‘raphs

bC PO-‘WIR SYSTEM

Twenty-elght volt DC power 1s supplled to the DC dis-
tribution system by six engine-driven generators and by
an auxiliary power unit. (See Sedtion IV for description
and operating instructions for the auxiliary power unit.)
FParallel oparation on the DC system ls accomplghed by
an-equallzing circuit, This circult is common to all
generators operating in parallel and 1s designed to
cause all generators to take an equlvalent share of
the load. If an unbalance occurs such that cne generator
hag high voltage with respect to the other generators,

a current flow will result in the equalizer circuit to
cause the generator with high voltage to be lowered and
the gonerator with low voltage to be ratsed. A battery
in the lower forward compartment is provided as an
emergency source of direct current power. An external
power supply may be connected to the direct-current
distribetion system through an external power recep-
tacle. Circuit breakers and fuses (figure 1-33) provide
circuit protection for all direct-current operated
equipment. See figure 7-13 for listing of major direct
eurrent operated equipment loads. See figures 1-27
and 1-28 for schematic diagrams of DC power gen-
eration and distribution.

Bartery

‘Alrplanes not incorporating M 537 hdve a 24-volt
34 ampere- hour lead-acid battery. Alrplanés lncor-
porating M%7 have a 24-volt, 36 ampere-hour
nickel-cadmlum battery., The’ battery i3 in the lower
forward compartment of the alrplane. Use of battery
current s controlled by a switch on the overhead panel.
The battery 1s used in emergencies as a source of
power for the flight lnstrumert spare Inverter and for
the turn-and-slip indicator, See figure 1-28 for a list
of other equipment which may be operated from the
battery bus. The battery may be connected to the
airplane bus on the ground only, however, the baitery
is connected to the‘emergency (battery) bus at all
times regardless of the battery switch position, The
nickel-cadmlum battery ditfers from a lead-acid bat-

tery in both principle and operation. The elsctrolyte-

in a nickel-cadmium battery 1s a potassium hydroxide
solution. During ¢harging and discharging the specific
gravity of the electrolyte does not change, therefore
specific gravity measurements cannot be used to deter-
mine the state of charge of the battery.

T.0. 1C-97(K)G-1

Geanerators

Each of the six 28 volt, 300 ampere, engine-driven
generators is connected {0 the main power panel through
a current limlter. The current limiter protects the
bus agalnst a generator or reverse current relay fail-
ure. The voltage is regulated automatically by carbon-
pile type regulators, Each generator has an overvoltage
control unit which wiil disconnect the’ generator from
the direct-current distribution system in the event of
high generator voltage. Two generators are mounfed
on the accessory section of each outboard engine and
one generator 1s mounted on the accessory section of
each inboard engine. The generatora normally supply
all of the power required for operation of direct-current

- operated equipment in the airplane, and aleo supply

direct-current power to the inverters.

DC External Power Reuptualo

An external power receptacle (17, figure 1-47) Ior.DC'
‘power s on the bottom of the hiselage near the forward

. entry door,

Auvxiliary Power Unit

See Bectlon IV for description of the auxiliary power
unlt and controla.

DC Outlets
*—-l“

‘There are five 28 volt DC outlets in the airplana located
as follows: 8t 19°on the pilot's auxiliary panel;
the second 1s on the aft slde of the copllot's auxlliary

“pariel; the third 1s on the forward side of the control

cabin bulkhead, adjacent to the navigator's table; the
fourth is adjacsnt to and aft of the left rear escape
hatch; and the fifth is directly across the fuselage on
the right side from the fourth. These outlets are usad

" for the mtera,lrplane signal lamps.

Aurpluno Master Switch

The airplane master switch (41 figure 1-12) on. the
overhead pansl completes the control elrclt for the

_ battery and generators. This ON-~OFF switchsimust be

ON to supply power to the DC power dkatribuﬂenngyg-
tem. If the master switch is off, the ¢ircults to the
field cotls of the generators are broken and thera is no |
output from the generators.

Battery Switch . R

The battary switch (2, ﬂgure 1-12) 1.8 adjacent to the
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master swlich on the overhead panel and has three
positions; ON BUS--0OFF--BAT CHG. The battery is
lsolated from the DC power distributlon system when
the switch is ln the OFF posltion. To preclude the
possaiblllty of damage to the battery, the battery aswitch
should be in the OFF position when the airplane 1s on the
ground with the external power connected. When the
alrplane is on the ground and the battery switch {s pos-
itioned to ON BUS, the battery 18 connected to the DC

power distribution system, A landing gear actuated oleo -

&wltch, opens when the alrplane leaves the ground and
de-energlzes the reverse current relay making it
tmpossible to connect the battery to the DC power
distrlbution system during fllght while the battery
gwlitch is ON BUS or OFF. When the battery switch
ts placed in the BAT CHG. posttion and the master
awitch is on, the reverse current relay wlll cloge to
permit charging of the battery when battery voltage Ls
suffictently less than bus voltage; however the relay s
enérgized by battery power and will not close If the
battery voltage 1= below approximately 18 volts. I
the current flow 1o reversed (battery to bus), the re-
verse current relay will open to prevent discharging
the battery. The battery awitch and control clreult 1s
protected by a circult breaker on the forward power
panel, emergency bus {flgure 1-34).

Gensrator Switches

Slx indtvidual generator switches (52, figure 1-22)
control the engine driven generatars. These swiiches
have ON-~-OFF-~FIELD RESET positions and are
guarded to the ON position, When a switch 1s In the
ON position the generator delivers power to the DC
power distribution system If generator voltage is
suffieiently high, but not so high to trip the over-voltage
relay, and the master switch 1s ON, In the OFF posltion,
the generator is dlsconnected from the distribution sys-
tem. The FIELD RESET position ls used to reset the
generator fleld relay and restore generator operatlon
after the field relay has been tripped by generator
overvoltage. The generator control switches are
spring-loaded to the OFF position from the FIELD
RESET position. The generater field relay control
¢lrcuits are protected by two circalt breakers on the
overhead circuit breaker panel {figure 1-34), Each
generator control circult and each generator field fs
protected by a circult breaker on the main cirenit
breaker panel (flg’g}_ra, 1-34),

Generator Voltage Rheostats

Generator voltage rheostats, (53, flgure 1-22) one for
each generator, are behind a hinged cover on the en-
gineer's Instrument panel. The rheostats are to he
uged in conjunction wlth the loadmeters and voltmeters
for adjusting generator output voltage to equallze gen—
erator load distribution,

Section |

D€ Voltmerer Selactor Swilch and Voltmetar

A rotary-iype switch (54, figure 1-22) and a single
direct-current voltmeter (56, figure 1-22) on the en-
gineer's Instrument panel provide a means of reading
individual generator or direct current bus voltage,
as selected by the DC voltmeter selector switch., The
switeh positions are marked OFF--GEN 1 OUTBD=-
GEN 1 INBD--GEN 2--BUS--GEN 3--GEN 4 INBD--
GEN 4 OUTHD--APU--BATTERY. In the OFF posl-
tien the switch disconnects the voltmeter from any
power source. The ouiput voltage of any of the gener-
ators or the battery ls determined by rotating the
gwltch to the appropriate pogition and reading the
voltmeter. When the switch 1lg in the BUS posgition,
the voltmeter is connected to the main power panel
distribution bus, Each of the clreuits from the power
sources to the voltmeter selector switch, except the
cireutt from the auxillary power unit generator, ls:
protected by a circuft breaker on the main ¢ircutt
breaker panel (figure 1-34),

Generator Warning Lighis

Seven press-to~test generator-off red warning lights
(49 and 68, figure 1-22) are on the engineer's instru-
ment panel, Six of the lights are for the engine-driven
generators and one 1g for the auxillary power unlt
generator. The generator warning lghts are operated
by individual relays connected to the generator reverse
current relays, and {llumination of a Hght indicates
that the Indicated generator is not supplying power
and 1s disconnected from the DC power distribution
system. The light for any generator will \lluminate
if the reverse current relay opens for any reason, such
as engine rpm too low for generator to cut In, {approx-
fmately 1000 rpm or less) or a i’leld relay trlpped by
high generator voltage.

DC Loadmeter s v

Seven loadmeters {61 and 57 ilgure 1 22) fdn the en-
of the six englne-drlvengeneratora and the auxiltary
power unit generator. The loadmeters are callbrated
in percent of the:normal rated léad of each generator,
and williindicate generator. gutput continuously when
the generator ta operating.

AC POWER SYSTEM

The AC power system consists of three separate
groups of inverters; the main Inverter system, auto-
pllat inverter system, and pllots' Instrument inverter
gysteme.
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Main Inverters
2500-VOLT-AMPERE INV ERTERS

Three 2500-volt-ampere tnverters provide 115-volt,
400-cycle, single phase, alteraating current to the
esgential and secondary AC busses. The inverters
are the essential, secondary and spare main. The
essentlal inverter supplies power to the essential bus.

The secondary inverter supplies power to the secondary -

bus,

SPARE MAIN INVERTER

The spare main inverter automatically supplies power
to either the essentlal or secondary bus In the event of
essential or secondary main Inverter fallure, If the
essential inverier should fall while the spare main
Inverter is supplying the secondary bus, the spare

malin tnverter will automatically be changed over to - -

the essentlal bus

POWER SUPPLY

Each of the three maln anerters receives DC power.
from the forward power pansl (flgure 1-34) through a
current limiter. Bee figure 1-29 for a schematle
diagram of the malin invertier system,

MAIN INVERTER SWITCHES

Two switches {46 and 50, flgure 1-22) on the englneer's
fnstrument panel control the three invertera in the main
inverter system, One switch with ESS INV--OFF--

SPARE INV positions energlzes and connects the es-

sentlal maln Inverter to the essential bus when in the
ESS INV posltlon. The second switch marked SEC
INV-«OFF=--8PARE INV energizes and connects the

secondary maln inverter to the secondary bus when, .
in the SEC INV positlon. If the essential main jnverter

becomes Inoperatlve, the spare main inyerter i3 auto-

matically energized and cohnected to the egséntiil bus, . .
The SPARE INV position on sach switch provides a
means of manually dlsconnecting either the essentigl

or gecondary main Inverters from thelr respective
busses, and connecting the spare main lnverter to the
selected bus. When the switches are in the QFF posl-

tion no power 18 connected to the busses. If the spare -

main inverter 1s supplying the secondary bus, and the
essential maln Inverter switch 18 moved from either
the ESS INV or OFF pogition to the SPARE INV posi-

tion, the spare main Inverter will be connected to the ..

egsential bus; also, if the assential main inverter be-
comes inoperative ‘whils the spare maln tnverter is
supplying the secondary bus, the spare main inverter
automatleally will be transferred:to the essential bus.
‘Bach of the two maln inverter control elrcuits ls pro-

tected by a clrcuit breaker on the overhead clrcuit

breakex panel (figure 1-34),

_ A awitch (48 {igure .1-22) on the’ engins‘z"

Section |

MAIN INVERTER WARNING LIGHTS

' There are five presg-to-test main inverter warning

lights. Two red lights and two amber lights (44, {igure
1-22) are on the engineer's instrument panel and one
red light (7, figure 1-9) is on the pilots’ instrument
panel. In event of fallure of the essential main inverter,
a red light on the engineer's instrument panel and a
red light on the pllots' instrument panel will illuminate,

. .When the spare main inverter automatically assumes

the load of the essential main inverter, or when the
essential main inverter switch is positioned to SPARE
INV, an amber light on the engineer's instrument panel
will illuminate and the red warning lights will go out.
In event of fallure of the secondary main inverter, the
second red light will illuminate, and the second am-
ber light will illuminate on the engineer’'s instrument
panel if the spare main inverter automatically agsumes
the load of the secondary inverter, or if the secondary
Inverter switch is positioned to SPARE INV. The red
warning lights will go cut when power 18 supplied to the
bua by the spare main inverter.

" Autopilot laverters

There are two autopilot inverters; a normal and a
spare. Each autopiloi inveiter has a.capacity of 750
volt-amperes, and produces 115 volt, 400 cycle, 3
phase alternating current for opera.tion of the auto-
pilot and navigator's directional indicator. Either of
the two inverters may be selected for operation. In the
event of failure of the normal inverter, the spare in-
verter is automatically put into operation. The normal
inverter will not automatically he put into operation in
the event of failure of the spare inverter. Direct-cur-
rent power for the autopilot inverters is supplied from
the forward power panel (figure 1-34) thrpugh thermo-
clrcuit breakers., See figure 1-30 for a. sghe:matlc dia~
gram of the autopilot inverter system. .

AUTOPILOT INVERTER SWITCH

8 instrument
pa.nel, with AUTOPILOT INV-~OFF--SPARE INV posi-

tions, controls the normal and spare avtopilot inverters.

When the. switch is in the AUTOPILOT INV position,
the normal autopilet inverter 18 energized and supplies
power to the autopilot, copilot's attitude indicator, ca-
pilet's turn and slip indicator, N-1 compass, the drift-
metsr on-afrplanes P plus Ayiiswe and the
navigator's directional indicator on airplares REFITID
If the normal autopilot inverter becomes in-

- oper a.tive the spare inverter automatically becomes

energized and assumes the load. When. the switch is
in the SPARE INV pogltion, the gpare autopilot inverter
supplies power to the autopilot, but if the spare in-
verter fails, the normal inverter will not be energized
automatically. When the awitch is in the OFF position
no power las supplied to the instruments mentioned
above. Each of.the two auatopilot inverter control cir-
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culis is protected by & circutt breaker on the overhend
elrcuil breasker pansl (fgure 1-34).

AUTOPILOT INNERTER WARNING LIGHTS
There are three press-to-test autopllot inverter warns=
ing lights, An amber and a red light (44, [lgure 1-23)

are on the englneer's instrument panel, and a red
light (11, figure 1-8} Is on the pllots’ instroment panel.

The red wirning lights indicate no power s supplisd
fo the aotopliot bus. In event of lailure of the aormal
autopilot inverter, the red light on the engineer's in-
strument panel and the red light on the pllots' Instru-
ment panel will illuminate. The amber light on the
engloeer's nstrument panel will {lluminate and the
red lights will go out when the apare autoplist inverter
autematically assumes the load of the pormal inverter
or If the autopilot Inverter swiich is poeitioned to
BPARE INYV.
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Pilats” Instrument Inverters

There are two pllots’ instrument lnverters; a aormal
and a spare. Each of the Inverters has a capacity of
100 voli-amperes, and supplies 115=volt, 400 cycls,
d-phase allerpating curront for the operattos of the
pllot's directional indicator and sititude Indicator.
Elther of the two Inverters may bo selected for oper-
ation, and in the event of fallure of the normal inetru-

mant nverter, the spare inverter s automatically pui
inta operaktion., Hawever, the normal instroment In-
verter will not be pat into operation auntomatically |n
evenl of fallure of the epare inverter. Each of the
two leverters recelves DC power from the forward
power panel through clrcuit breakers. In emergen-
cles, the epare inverter may recelve power [rom the
battery throogh a clecult breaker on the forward power
panel (flgure 1-34). Seo lgure 1-31 for & schematlc
diagram of the pilots’ Instrument Inverter system.
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PILOTS' INSTRUMENT INVERTER SWITCH

A switeh (47, figure 1-22) on the engineer's Instrument
panel with PILOTS' INSTR INV--OFF--SPARE INV
pogitions controls the normal and spare pilots' instru-
ment inverters., When the switch is in the PILOTS'
INSTR INV position, the normal inverter is ensrgized
and supplies power to the pilot's direction indicator
and attitude indicator. I the normal inverter becomes
Inoperatlve, the spare inverter automatlcaily becomes
energized and supplies power for the instruments,
When the switch is In the SPARE INV position, the
spare inverter supplies power to the instruments. The
normal Inverter will not be energlzed automatically
In case of failure of the spare inverter. When the
swlitch is in the OFF poslition, no power is supplled
to the pilot's direction indicator or attitude indicator.
Each of the two Inverter control circuits is protected
by a circuit breaker on the overhead circult breaker
panel (ftgure 1-34).

PILOTS' INSTRUMENT INVERTER WARNING LIGHTS

There are three press-to-test pilets' instrument in-
verter warning lights. A red and an amber light (44,
figure 1-22) are on the engineer's ingtrument panel,
and a red light (5, figure 1-9) is on the pilots’ Instru-
ment panel. In event of failure of the normal pllots'
Instrument inverter, the red lights on the engineer's
Instrament panel and pilots' Instrument panel will
{llumlnate, The amber light on the engineer's instru-
ment panel will illuminate and the red warning lights
will go out when the spare pilots’ instrument inverter
automatically assumes the load of the normal Inverter,
or when the pilots' Instrument inverter switch is posl-
tioned to SPARE INV,

Pilots' Instrument Inverter Emergency Power $witch

This switch (39, figure 1-9) on the pllots’ instrument
panel, with NORMAL--BATTERY positions, connects
power from the battery to the spare pilots' instrument
inverter, the pilot's turn and slip indicator and certain
control cabin and panel lights when placed in the BAT-
TERY posttion. For cabin and panel lights on akrplanes
FLEDIP that can be operated on battery power through
the pilat's instrument inverter emergency power switch,
see figure 4-40. When the switch 1s in the NORMAL
position, power is supplied to the pilots' instrument

inverter by the DC power distributing system. The

ptlots' instrument emergency power control clrcuit is
protected by a circuit breaker on the forward power
panel battery emergency bus (figure 1-34),

Direction Indicator Repeater Emergency Power
Switch and Warning Light

This switch (28, figure 1-9) with NORMAL--EMER-
GENCY positions, is located on the pilots' instrument
panel. When the awitch is in the NORMAL postition,
power 1s supplied to the direction indicator repeater
from the easential bus on the AC power panel, When
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the switch 15 placed In the EMERGENCY position, power
s supplled only to the copllot's compass repeater lndi-
cator from the normal or spare autopilot inverter,
whichever ig operating. The direction indicator (gyro
compass) repeater warnlng light (13, figure 1-9) is
located on the pilots' Instrument pansl directly above
the repeater switch. In the event of normal power
failure the light will illuminate indicating that emer-
gency power 1s needed to operate the direction indi-
cator repeater. The repeater power circuit ts pro-
tectedby a fuse or circult breaker on the AC power
panel,

AC Voliage and Frequency Selector Switch,
Voltmetor and Frequency Mater

A rotary-type switch (41, figure 1-22); a single alter-
nating-current voltmeter (36, figure 1-22) and a single
frequency meter {37, figure 1-22) on the engineer's
{nstrament panel provide a means of reading the output
voltage and frequency of each 400 cycle inverter and
voltage only of variable frequency alternators, as se-
lected by the switch. The switch has OFF--ESS MAIN
BUS--S3EC MAIN BUS~--NESA BUS-~BUS NO, 2--AUTO-
PILOT INV--PILOTS INSTR INV--ENG INSTR BUS
positions, The voltmeter and frequsncy meter are con-
nected to the power sources as indicated by the switch
position, except that the frequency meter is not con-
nected when the switch s in the NESA BUS--BUS NO, 2
ENG INSTR BUS positions, When the switch 18 in the
OFF position neither the AC voltmeter or frequency
meter are connected to a power source.

Inverter Changeover Relay Test Switches

These switches (figure 1-34) with TEST--OFF posltions,
are located on the AC power panel, except on airplanes

p the autopilot inverter changeover relay test
gwltch 18 located on the autopilot junction shield. This
ghleld s across from the engineer's poaition on the
left slde of the airplane near the floor. Each switch
ls spring-loaded from the TEST position to the OFF
position. In the circults, the changeover relay test
switches are located between the AC buses and the
changeover relays. In normal operation these switches
allow g voliage t¢ be impressed upon the relays when
the Inverters are in operation. To test a changeover
relay, the inverter must be operating and supplying
115 volts AC to the AC bug and the switch must be
held in the TEST position for four seconds. This
allows time for the circuit to be broken and a heating
element to be connected o the rnaln 28 volt DC bus
which causes a bimetallic switch to close a clreuit to
a relay which In turn energizes the spare lnverter,

VARIABLE FREQUENCY AC POWER SYSTEM

The variable {requency AC power system provides
power for the Nesa windows in the control cabin, and
on Code W airplanes In the boom operator's com-
partment. See figure 1-32 for a schematic diagram of
the variable frequency AC power system. -
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Alternators

Two alternating current generators, one on each in-
board engine, supply power through 100 ampere fuses
located In the nacelle solenold panel to the Nesa bus
and bus No. 2.

ALTERNATOR SWITCHES

The two alternators are controlled by two ON--OFF
switches (38, ligure 1-22) on the engineer's Instra-
ment panel. When the switches are In the ON pasition
and the engines are running, alternating current of
unregulated [requency is delivered to the bus selector
gwitch. The control circait for each alternator is
protected by a circult breaker on the overhead circuit
breaker panel (figure 1-34).

AC External Power Receptacle
An externzl power receptacle (20, flgure 1-47) for

variable frequency alternating-current power is in the
forward end of the nose wheel well.

Bus Selector Switch

This rotary-type switch (40, figure 1-22), on the engi-
near's Instrument panel, has OFF--L. ALT. NESA-
R, ALT. BUS NO. 2--L. ALT. BUS NO. 2-R. ALT.
OFF--L. ALT. OFF-R. ALT. NEBA--EXT PWR
NESA BUS--EXT PWR BUS NO. 2 positions. It directs
variable frequency alternating current from the ex-
ternal AC power receptacle or from left or right
alternators to the Nesa bus or No. 2 bus as Indicated
by the switch position. When the switch Is In the OFF
posltion, no variable frequency AC power Is connected
to the bugses. Unmarked switch positlons are also
OFF positions,

Mesa Bus Off Warning Lights

There are two red push-to-test alternator warning
lights (39, flgure 1-22) on the engineer's Instrument
panel. The warning lights for the Nesa and Mo, 2 bus
are DC powered. The light for the respective bus will
Illuminate if that bus does not recelve alternator power
when the bus selactor switch Is placed in a positlon
which would energize the bus,
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NOTE

® This chart is designed o locate circult protection devices for both control power and
operating power of elecirical equipment. Where equipment is operated directly from
[ts control and one protection device is employed, this is indicated by the word "SAME"
in the operating power column.

@ This chart may be used as a gulde for emergency electrical isolation of electrical equip-
ment by opening the desired circaits at their protective devices,

VAR REFUELING SYSTEM
A-1 hydroulic oil temperature Qe Owerhaod circuit breaker ponel Some
Al pump contrel DC  Engines's A/R ponel Some
AR director light test o A power ponel
AR dump (Emergency) DC  Forword power ponel Some
AE pawer 0T Af power ponel
Mﬂlrt?:n'll::urth}EEIeu DC  Forword power ponel Some
Aute fual byposs valve DT Enginesr's A/R ponel
Manifald tronsfer vol ve DC Enginees's A/R panel Some
Fuel flow tatalizer AC Enginasr 5 A/R ponal Soma
Grovity fuel dump DL Engineer's A/R panel Some
Hydroulic pressure gouges FLTEY B AC  Engineer’'s A/R panel
Indicator light test DC Al power ponel
Pappet contral DC Engineer's A/R panel Some
Pressure fusl dump Dc Enginasr's A/R panel Some
Signal cmplifier DC Al power panel A/R DC  Boom aparater’s panel
ANTI-ICING
Anti-ice ond air conditioning fuel oc Owerbeod circuit breoker panel Same
supply valves
Body and Surfoce Anti-icing hecfers D Owerhead circult brecker panel Soma
Body ond Surfoce Anti-icing heoter bc Owerheod eircuit beaoker ponel Same
fusl valves {Uses heat control cirewlt protection) AC AC power ponel
Body ond Surfoce Anti-icing heater
ignition
Emergency anti-icing DC Forword power ponel Some
Empannoge ground blowss (Uses smpannoge heot control circwit 00 AMH power panel
protection)
Heater fuel valve DC  Forword power posel Sama
Overheat rest DC Forword power ponel Seime
Pitat haot; Pitot heot (Copilet®s) DC  Ower ponal Soma
Pitot heat - (Piloi"s) Mormal & De Forword power panel Some
Em cy
F'rnp:r:l:lulm DC Overhead circult breakss panel DC  Moin power ponel
H;Jdﬂﬂﬂurﬁi.i;. 17260 1] 3249 | DC  Engineer's AR ponel DC  Main pawar ponel
#as
Window haar - D Owerhend circuit breaker panel AC Alternotor relay shield
AC  Altemnater reloy shisld 3
g T
Window beot (Boom operatar’s) DC  Owerheod circuit breaker pon AC  Alternotor reloy shisld
DC  Boom opergtor’s panel
AUTOPILOT
Autopilot inverters oC Overhead circuit breoker ponel DC  Forward power ponel
Autopilot BC  Overhood circuit breaker ponel AC  AC power ponsl

M-1 composs system

(Uses autopllot clrcuit protection)
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Body heaters DC  Forword power ponel
Body heater fusl valves DC  Forward pawer panel Same
Body haater ignitian {Uses body heat conirel cireuil AC  AC power ponel
prafection)
Cobin oir bleed bC Owerhead circuit broaker ponel Same
Cobin pressure contral DL Forword powsr panel Some
Caniral cobin fons bDC Owerhead circwit breaker panel Some
Graund blowers DL Forword power paned DE  Main circuit breoker panel
Orvarheot tesi oC Forword power panel Some
CARGO
Aariol delivery motor [JEI] B m oC Aft power ponel DC  Main power ponel
Coargo door DC Al powor ponel DC Al powar posel
Corge hoist DL Corgo hoist shisld DC  Forwdrd power ponel
DC  Forword powsr ponel .‘ 12736
COMMUNICATIONS AND ASSOCIATED
ELECTRONIC EQUIPMENT
IFF radie destruction,without S S3gm DC  Forward power ponal
Power distribution AC  AC power ponel
DL Forward power panel
Radie and rodar aquipmen AC Eﬁii-;hiurmlim box circuit braaker Same
pi
oC Rodiz riun:lim box circuit breaksr
pane
YHF novigotion rodio (omni) DC AR power paned
Aft rodio rock junction box
UHF navigetion redio (focan) S=yifiem DC  Rodio junction bax circult hreaker AC  Rodio junction box elreult
ponel panel
ELECTRICAL SYSTEM
Alternoters DL Owverhood circuit brecker panel
Aualliary povwer unif oC Auzlliory power unit shield
Bottery contral DC Forword power ponsl Some
Gensrators DC Moin circuit brooker ponel
Generater teld reloys DC  Owerheod circuit besoker panel Same
Inverters OC  Oweshead circit breaker panel DC  Forword power ponel
Volimeters AC  AC power ponol ond alternator relay Same
shield
DC Maoin circuit brooker panel Same
ENGINES
Carburetor prehest velve DC Owethaad circuit brecker panel Rama
Corburator sheltered cir doar DL Owerhood circuit beeoker ponel DC  Maoin circuit breaker penal
Cowl flaps DC  Owerhead elrevit breoket panal DT Maoln clrcult breaker ponel
Engine instrumants AC  AC power panel
DC  Owerhead clreult breoker panel
Exhoust bock prassure switch I[P OC  Overhead circuit breaker ponel Some
plus A §ii
Ignition analyzer DC  Ovorhaod circuil breaker ponel AC  AC power panel
Control poenel and onol yzer
Ignition boostar DC  Owoerhead cireuit breaker ponal Soma
Intereoaler laps DC Overhead circuit breaker ponel Some
Dil enoler flaps BC  Overhead circuit brooker ponel Same
Primar ODC  Owerheod circuit bregker ponel Soama
Spark odvonce DC  Owerhead circuit breaker ponel Some
Storters DC  Owerheod circuit breaker panel DC  Moin powsr ponel
Turbosuperchargers AC AL power pomel Same
Water injection DC  Dwerheod circuit breoker ponel DC Mo circuit brooker pansl

Figure 1-33 (Sheet 2 of 4)
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FIRE EXTINGUISHING
Bady and Surfoce Anti-icing DC  Owverheod cirewit breaker ponal Same
hecter fire warning
Fire detecior DC  Owerhead clreuit breoker panel
Fire extinguishing DE  Owarheod circuit breaker ponel
Fire woming test (K] Owerhead circuit breaker pansl Same
FLIGHT CONTROLS
Emargancy wing Flops DC  Mein circuit breoker ponal DC  Main power panel
Rudder boast DC Owerhaad circuit brecker panel
Wing flops DC  Owerhead circuit brecker panel DT Main pewer ponel
FUEL 5YSTEM
v AR ling volve DC Engineer's A/R ponal Socme
Boost pumps DC Overheed circult breaker ponel DC  Main circuit breoker panel
Fuel gages AC  AC power panel
W Fuel ?u:vuling walve [4/R) bDC Engineer's &/R panel Some
Fuel pressure waming DC  Overhead ponel
Fuel selactar valves C Overhend circuit breaker ponal Soma
Fual shuteff volva (Emargency A/R) DT Engineer’s A/R ponel
Fual transfer volves (A/R) DC  Engineer's A/R panel Sama
Single point refueling DC  Forward power ponel Same
Single palnt secondary volve DC  Single point refusling panal Sama
HYDRAULIC SYSTEM
Hydroulic pressure goge AC  AC power panel
Hydroulie shuteff volve DT Overheod circuit breoker ponel Some
INSTRUKENTS
Attitude lﬂdi:ufﬂ' AC  AC power panel
Boom position indicofar DC  Boom operotor's ponel
Directional Indicotor AC  AC power panel
Engina instruments AC  AC powar panel
DC  Overhead circuit breaker ponel
Fuel goges AC  AC powsar panel
Hydraulie pressure goge AC  AC power panel
Tamperatura cobin, OAT and heater DC  Overheod eircuit brecker panal
Turn and =lip indicotor (Pilat's) DC  Overheod circuit bracker ponel
Turn ond slip indieater [Capilat's) AC  (Uses outepiiol cireult protection)
Voltmeters DC Main power ponel Some
Wing tlop position indicator BT Owerheod circult breaker panel
LAMDING GEAR
Main landing geor DC Overheod circult brecker panel DC  Main power panel
Hase londing gear DC Owerhead circuit brecker panel DC  Forsord power ponel
Olea relays DC ﬂvuhu;:ir:ulr breoksr panal
Partabl e ouxiliery motor Uses emergoncy wing flop circuit
profecticn)
Werning harn DC Overhead circuit brecker panel Some

CIRCUIT PROTECTION AND LOCATION
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LIGHTING
Anti-collision lights S 1;l]||ﬂI - AC AC power panel DC Overheed circuit brecker panel
Beam cperator’s lights (0] Baom oparater's penel Some
Contrel cabin bC Uvarheod circuit breaker ponal Saitie
Control cobin entrance light DC  Forward powar panel Soma
v Engineer's TEF“.::::R'] panel lights DC  Owerheod circuit breaker ponal Same
Exterior lights { (h Boom opararoe's ponal Some
Flusrezcent |ights m (13247 AC  AC power pmel Same
Feemaotion lights DC  Uverheod circuit brogker ponal Some
Landing lights DT Owerheod eircuit breaker ponal DC  Main circuit brecker panel
Lewer aft compartments oc Muin circult breaker p-mlrm Same
Lower forword compartments DC  Forword power panel Sama
Main cergo compartment DT Maln circuit brecker panel Some
Miscellonaous lights DC  Overheod ponel Some
Hevigatian lights L o Ovarheod circuit bracker ponel Seme
Pilat director lights A g52um DC  Boom operotor’s posel OC  Aft pawer panel
W Rendezvous boacon lights T kB PLUS DC  Baom operoter's panel Same
At
MISCELLAHEOUS Owerhood circuir breaker ponal
Maln circult breaker pone
DC sutlets
Dri Frmater AT AC power pons| Some
Emergency olom DC Forword power panel Some
External tonk releoss nc Owverhead circuit brecker ponel Some
Landing flare relecse DC Farword power pangl Some
Perizcopic sextant FLI Bplus 8 {37 :a DC  Owerhesd circult breaker ponel Soma
Suit heaters REFTTY b B DC  Owerheod circuit braaker pomel Same
HOSE STEERING SYSTEM
Hose steering emergoncy valve DC  Farward power ponel Soma
OIL SYSTEMS
Gil dilution DL Owerhead circuit breoker ponel
0il guantity gage DC  Owerhead cirewit brooker panel
0il shutaff valves DC Owerhaod circuit brooker ponal Some
Oil tronsfer pump oc Overhaod circuit brecker panel DC Forward power panal
PROPELLERS
Auito BPM BC Overheod circuit breaker ponal
Emergency oil ODC  Owechead eircuit breaker poansl DC  Moin power poal
Feathering OC  Owerheod circuit breoker ponal DT Main power ponal
Manual RPM DC  Owerheod circuit breaker ponal
Reversing DC  Owerheod circuit broaker ponal
RPM limis Dc Overhead circuit breaker ponal
Throttle lock DC  Owerheod circuit bregker ponael Some
WARNING IMDICATORS
AC power DL Overhead circuit breaker pansl
Body ond surfoce onti-icing heater fire oC Owerhead circuit breaker ponel Some
Carge dischorge 3ignulm ] DC  Dwerhead circuit breaker ponel Some
Doer closed DC  Overheod eirevit breakes ponal
Extarnol tank low DC Owerheod cirewit brecksr ponel Same
Fuel flaw [rank smpty) DC  Overhead circuit brecker panel
Fire detectors PC  Owerhead circuit breokar panal
Fire detector test o Owerheod circuit breoker panael Some
W Fuel and hydraulic pressure (A/R) OC  Engineer's A/R panel
Fuel pressure DC  Owerheod circwit brecker panel
Fusl quentity goge test (A/R) DT Engineet's AR ponal Some
Landing gear and win “ﬂFS DE  Overheod circuit breaker ponel
Wheel well overheot b '5ed = DC  Owerheod circuit breakes ponel

Figure 1-33 (Sheet 4 of 4)
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OVERHEAD CIRCUIT BREAKER PANEL {DC)
RADIO JUNCTION BOX CIRCUIT BREAKER PANEL {AC- DC]
'ENGINEER'S A/R PANEL (AC-DC)
AUXILIARY POWER UNIT CONTROL PANEL (DC)
FORWARD POWER PANEL (DC)
CARGO HOIST. SHIELD {DC)
MAIN-C[RCUIT BREAKER PANEL (DC)
MAIN POWER PANEL {DC}
- AFT POWER PANEL (DC} o
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HYDRAULIC SYSTEM

Both the tanker and cargo alrplanes are equipped with’

three separate hydraulle systems, The following titles
will be used in all future references to these systems.
Only the main system 1s dlacussed in thig Section.

.Rudder Boost
‘S8ervice Brakes
Emergency Brakes
Nose Wheel Steering
Windshield Wipers

Main Hydraulic System

W Alr Refueltng
Hydraulic Systems
(See Section 1IV)

Pressure System

Boom System

Fuel Pump System’
- Isodraulie -System -

Cargo Door

Forward Cargo Door

Hydraulle System

(See Section IV)

@ Att Cargo Door Cargo Door

Hydraulle System
{See Section IV)

MAIN HYDRAULIC SYSTEM

The maln hydra.ulic gystem supplies power to operate.

the rudder boost, service brakes, nose wheel steering
and windshleld wipers; main system pressure 1s.algo
used to charge the emergency brake system. On-alr-
planes
a pump motor combination which provides pressure
to the A/R boom system. Pressure is supplied by two-

engine-driven pumps, one on each of No,'2'and No, - '

engines. The pumps are set t0 maintain 1500-1650 psl,
and 2 check valve In each pump preseure line-prevents

inoperative. Both englne-driven hydraulic pumps are
self lubricated by the flow of hydraulic fluld, Should

fluid flow to the pump be stopped for any reason; damage-
to the pump will result, However, it 1s not advisable ™

to stop an engine in flight in an effort to save a hy-
draulic pump. A fluid reservoir in the control cabin
holds a normal operating supply of 3.5 US gallons ln-
cluding a 0.5 US gallon reserve for the hand pump, A

hand pump 1s provided to supply pressure to the zervice
brake gystem !n the event of fallure of both engine-
driven pumps. The hand pump can also be used to
recharge the emergency brake system. During in-

flight operatlon the hydraulic system may be depres- -

surized by manually actuating a depressurization valve,
The emergency hrake system pressure is isolated
from the main system by & check valve and is not
affectad by depressurization, _

164

P the main hydraulic systém also drives .

T1.0. 1€-97(K)G-1

Depressurization And Emergency Charging
Valva Handle

This ia a three positlon valve handle (12, figure 1-15)

- on the copllot's auxillary panel and is mechanically

linked to a control valve. The three positions are:
NORMAL--EMERGENCY BRAKE CHARGING-~DE-
PRESSUIRZED POSITION. With the handle in the
NOBMAL position, the emergency hrake system 1s
1solated and both hydraulic pumps supply pressure to
the entire main system. Moving the valve handle to
the EMERGENCY BRAKE CHARGING posttion, system
pressure or service brake pressure, whichever is
higher, will charge the emergency brake accumulator
and In this position pressure will still be supplied to
the entire hydranlic system. When the valve handle 1s
moved to the DEPRESSURIZED POSITION malin system
pressure is discharged diréctly into the return system

_leaving only the emergency brake system pressurized.
. The DEPRESBURIZED-positlon 18 to be used in flight
. in the event of a Hne rupture to save hydraulic fluid
-and to reduce the dangey of fire due to hydraullc fluid

conta.ctlng electrical equipment,

Hand Fump

A hand pump (4, figure 1-8) below the copllot's aux-
tliary panel is provided to supply pressure to the ser-

_ vice brakes in the event of failure of both engine-

driven pumpe. The hand pump can alsc be used to
recharge the emergency brake system by first placing
the depressurization and emergency charging valve
handle I_jn the EMERGENCY BRAKE CHARGING position.

Hydruuluc System l'ressuu Guges

Three gages are provided. Two are on the pilots in-
strument panel: one indicates maln system pressure

(32, figure 1-9) and the other indicates service brake

system pressure (29, figure 1-9), A gage (1, figure

1-15) on the copllot's auxillary panel indicates emer-

gency-brake system pressure. All hydraulic Pressure
gages read In psi, and receive 28 volt AC power. through

 fusés on the AC power panel (figure 1- 34)
loss of system pressure in the event one pump becomes =~

~_Hydraulic System Low Pressure Warning Lights

An amber light (31, figure 1-8), adjacent to the main
hydraullc gystem pressure gage will {lluminate when-
ever gystem pressure falls below 900 psi. Two othér
lights in the hydraulic system are described in BRAKE

. 8YSTEM In this Section, The warring light is operated

by 28 volt DC power from a circult ‘breaker on the

. overhsad circuit breaker panel (figure 1-34): ;
"HYDRAULIC FLUID SPECIFICA'I'ION'. :

"\m

' Refer'to Servicing Diagram (tigure 147) tor hydraulic

fl.uid gpecification.
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FLIGHT CONTROL SYSTEM

The airplane 1s controlled in flight from either the
pilot's or copllot's statlon by conventionally operated

aileron, wing flap, elevator and rudder surfaces. The

surfaces are cable-operated except the wing flaps which
are operated electrically and the rudder which haa a
hydraullc boost system tn addltion to the cable. The
rudder cables move the rudder trim tab which aero-

dynamically posgitions the rudder surface. Wing flap
and rudder boost clrcult breakers are on the overhead

circuit breaker panel (figure 1-34),

SURFACE LOCK HANDLE

This red handle (8, figure 1-16) on the forward end of
the control stand 1& provided to lock the control sur-~
faces, partlally lock the throttles and turn off rudder
boost presgure when the surfaces are locked. The
handle has UP-LOCKED-~DOWN-UNLOCKED positiona,
Before the lock is effective in the UP-LOCKED posl-
tion, the ailerons and rudder must be in neutral, the
elevators down, and at least two throttles closed for
engines on opposite sldes of the fugelige (engines 1 and
4 or 2 and 3 etc,), When the surface lock handls is in
the UP-LOCKED position the surfaces are locked me~
chanically and movement of the throttles 1s restricted
to prevent a takeoff with surfaces locked; all four
throttles can be advanced to give approximately fifty
percent engine power, but the interlock prevents twa
throttles for engines on the same side of the alrplane
from betng advanced beyond this point. When the sur-
face lock handle {s In the DOWN-UNLOCKED position
the surfaces are unlocked, throtéle movement ls un-
regtricted, and rudder boost can be turned on.

CONTROL COLUMN AND WHEEL

The dual control columns and wheels for elevator and
aileron control are conventional, Each control column
wheel contains an autopllot ralease switch and micro-
phone switch {4, 3, figure 1-7) and (2, 3, figure 1-8)
on the cutboard eide of the control column wheels.

TRIM CONTROL WHEELS AND INDICATORS

Trim control wheels and tndicators (3, 9, 33, and 41, _

figure 1-16} are on the control stand,

RUDDER PEDALS

- The rudder pedals are conventional In appearance and
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operation and are hinged for toe operation of the hy-
draulic brakes. A latch on the outside edge of ¢ach
rudder pedal permiis fore and aft adjustment of the
pedal,

RUDDER BOOST SYSTEM
The primary purpose of the rudder boost system {flg-

ure 1-36) is to provide effectlve rudder control at low
afrspeeds with unsymmetrical power as would occur

© If an engine failed during takeoff or landing. The maln

hydraulic system (figure 1-35) provides pressure to
operate the rudder boost system. With rudder hoost
turned on, movement of the rudder pedale controls a
metering valve connected to the cables. Hydraulic
presaure from the metering valve operates an actuating
cylinder which moves the rudder surface, The trim

_tab is automatically disconnected and locked in a cen-

tered position; operation of the rudder trim control
wheel adjusts the metering valve for rudder trim during
boost on, Since hydraulic pressure supplies the total
force required to operate the rudder surface, artificial
feel 1s induced {n the rudder boost system by means of

" coil springe, For a glven amount of pedal deflection

the rudder surface will assume dlfferent positions for
the conditiona of boost on and boost off; therefore, the
rudder boost system should not be turned on or off during
Any maneuver requiring rudder operation.

NOTE

If presaure from the main hydraullc system to
the rudder boost systems falls below 800 psl,
a ghutoff and bypass valve (figure 1-36) will
stop hydraulic pregsure froi ‘entering the rud-
der boost systom, and allow normal boost-off
operation of the rudder.

Rudder Boost Switch

The rudder boost pressure switch (2, figure 1-16) on

-the forward end of the control stand has ON~-QFF

positions and is guarded to ON. This swltch opens
or closes a shutoff valve in the main hydraulic aystem
pressure line leading to rudder boost actuating units.
The rudder boost switch is wired in sarles with a switch
operated by the surface lock handle, The rudder hoost
system g turned on by positloning the rudder booat
switch bo ON and the surface lock handle to DOWN-UN-
LOCKED position. Placlng the switch in OFF closes
the shutoff valve and automatically depressurizes the
rudder hoost system; the rudder tab 1s then cable op-
erated, Power and clrcuit protectlon is through the
overhead circuit breaker panel (figure 1-34),
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RUDDER BOOST HYDRAULIC SYSTEM

Figure 1-36

WING FLAP SYSTEM

The electrically operated wing flaps are of the Fowler
type. Lowering the flaps mowves the left elevator trim
tab proportionally to prevent a nose-high condition.
Ralsing the [laps moves the lefi elevator trim tab pro-
portlonally to prevent a nose-low condltion. An auxil-
iary motor (3, figure 1-38) mechanlcally connected to
the normal wing flap motor (4, figure 1-38) I8 used to
ralse or lower the flaps i the normal motor fafls. This
motor |s portahle and is also ueed for emergency oper -
ation of the main landing gear. A warning horn will

sound at any flap setting when any eombination of two
throttles for engloes on opposite sides of the alrplane
are advanced more than three-fourthe open except
between 22 percent and 44 percent with the welght of
the airplane on the landing gear. Operating DC power
for the maln and auxillary wing flap motors is through
separate current limiters on the main power panel
(figure 1-34). Control clrcult protection s through
the overhead clrcuit breaker panel (figure 1-34) for the
normal wing flap motor and throogh a clroult breaker
an the maln circult breaker panel for the aoxillary
wing flap motor.

1-&7
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WING FLAP SWITCH

The wing flaps are normally controlled by a switch (20,
flgure 1-16) on the control stand. The switch has
DOWN--OFF--UP posltions, and 18 spring-loaded to
OFF from both the down and up positions, Holding the
switch In UP or DOWN fully ralses or lowers the flaps
in approximately 25 seconds. The flaps are held in any
intermedtiate position by releasing the switch to OFF.
A clrcuit breaker for the flap control ls provided on
the overhead clrcult breaker panel (flgure 1-34).

EMERGENCY WING FLAP SWITCH

A guarded DOWN=--OFF-UP gwitch {17, figure 1-1%)
on the overhead panel controls the wing flap auxiliary
motor. The switch 18 spring-loaded and guarded to
OFF. Holding the switch in UP or DOWN fully raises
or lowers the flaps in approxtmately 25 seconds, Care
must be used when the emergency wing flap switch 1s
operated as there are no limit switches on the auxiliary
motor circuit and the operation of the motor after the
stops are encountered will impose high torsional leads
on the flap torque tube system and may result in a
burned out auxiliary motor clutch. The flaps are held
in any Intermediate position by releasing the switch to
OFF, Circuit protection ls through the maln circult
breaker panel (figure 1-34). - '

....................
-------------------

-
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Since the emergency wing flap system does not
incorporate limit switches, impact loads Im-
posed on the flap drive syatem at the extremities
of wing flap travel are considerably higher than
those Imposed when the normal wing flap system -
is operated, Therefore, the use of the amer-
gency wing flap switch should be lUmlted except
In évent of emergency. Refer to Sectlon ITI for
procedure to be used in emergency wing flap
training operations.

WING FLAP POSITION INDICATORS

Two wing flap position Indicators (33, figure 1-9) on
the pilots' Instrument panel reglster flap position in
percent. Failure of the wing tlap drive mechanism
will be indicated by a difference In the instrument
readings. A circult breaker for the wing flap position
indlcators 1s on the overhead circuit breaker panel
(figure 1-34). ;

WING FLAP POSITION MARKINGS

There are three orange color stripes painted on the
top side of each wing flap, outhoard of the Inboard
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nacelles, These stripes provide a means for visually
checking the amount of wing flap travel from the scan-
ners position In the main compartment during flight
operation. Each stripe 1s marked with correaponding
numerals indleating the percent of wing flap travel,

LANDING GEAR SYSTEM

The fully retractable tricycle landing gear is electri-
cally operated and consists of two main dual-wheel
landtng gears and a steerable dual-wheel nose gear,
The landing gear is exceptlonally friction free in oper-
ation and extends fully in approximately 4 seconds and
vetracts fully in approximately 10 seconds. The maln
and nose landing gears are mechanically locked in the
up and down positlons. Only motor or manual operation
will unlock and retract or extend the gear. Three ground
safety locks, one for each landing gear (flgure 1-37)
are provided to prevent accidental collapse of the
landing gear while on the ground. Red warning stream-
ers are attached to the locks for easy recognition. Oleo
actuated safety switches are provided on both main gear
oleos and the nose gear 0leo to prevent accidental
retraction of the landing gear when the airplane Ig on
the ground. These 6leo actuated safety switches are
wired.in series, so that all three awitches must be
closed before any of the landing gear may be retracted.
Manual operation is provided for each main and nose
gear and portable auxillary motor operation 1s provided
for the main landing gear. In an emergency these con~
trols can be quickly and easlly reached., The auxiliary
flap motor (8, figure 1-38) mounted above the normal
wing flap motor, can be removed and used for emer-
gency operation of the main gear; however, the hand
crank is simpler and quicker for emergency extension
of the gear. To use the motor for landing gear oper-
ation, it must be removed from the mounting bracket
by the wing bolts and mounted on the landing gear
adapter. The motor is controlled by a gwltch at the
top of the motor. The switch has three positions, and
is moved in the indicated directlon for the required
operatlon, The circuit breaker for the auxillary flap
motor is on the maln circuit breaker pansl {figure
1-34), :

LANDING GEAR SWITCH

A DOWN--OFF--UP switch (8, flgure 1-16) on the
control stand controls normal landing gear extenslon
or retraction. When the switch is in the UP position,
the landing gear will retract provided all wheels are
off the ground; when n the DOWN position, the landing
gear will extend; and when (n the OFF ‘position, the
landing gear actuatlon circults are de-energized,
Three circult bireakers, on the overhead cirouit breaker
panel (figure 1-34) provide individual circult breaker

- protectlon for each landing gear nérmal control cir-

cult. Each main landing gear motor récelves power
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threugh a current limiter in the maln power panel
(figure 1-34). The nose gear motor receives power
through a clrcuit breaker on the forward power panel
{figure 1-34),

EMERGENCY RETRACTION SWITCH AT m
The landing gear emergency retraction switch (28, figure
1-12) on the overhead panel will permit the landing gear
to be retracted should an emergency occur during the
takeoff run or landing roll. The awltch is spring-loaded
and guarded from SAFETY OVERRIDE to the NORMAL
pasition. Holding the switch In the SAFETY OVERRIDE
positlion will override the oleo safety switch circuit,
The normal landing gear switch must be in the UP posi-
tion before the landing gear emergency retractlon
switch will energize the system. DC power and clrcuit
protection 1s through the overhead circult breaker
pansel {flgure 1-34),

WARNING HORN RELEASE SWITCH

The warning horn, on the ceiling ahove the copllot,
will sound if any landing gear is not extended and
locked, and any throttle is retarded to less than 1/5
open. It will also sound at any flap setting when any
combination of two throtiles for engines on opposite
gides of the alrplane are advanced more than three-
fourths open, In etther forward or reverse thrust,
except between 22 percent and 44 percent with the
welght of the ariplane on the landing gear. A NORMAL--
HORN RELEASE switch (7, figure 1-18), spring-loaded
from HORN RELEABSE to the NORMAL position i
provided on the control stand. When the switch is
actuated to the HORN RELEASE posttion, the warning
horn is stlenced until again energlzed by one of the
above conditions. The warning horn will sound for
each throttle independent of the others. The warning
horn release switch will not silence the horn when the
airplane is on the ground, Clrcult protection 1s through
the overhead circuit breaker panel {figure 1-34).

EMERGENCY HAND CRANKS

In an emergency, the landing gear can be operated
manually by hand cranks. The nose gear crank (2,
- flgure 1-38) is on the underside of the lower nose comnt-
partment hatch. The main gear cranks (8, figure 1-38)
are adjacent to the emergency operation adapters on
each gide of the alrplane, aft of the rear spar. The
number of turna to raise or lower the landing gear are:
490 turns for main gear, 220 turns for nose gear.

CLUTCH HANDLES
Clutch handles (5, figure 1-38) and a clutch lever (1,

figure 1+38) are located near the landing gear emer-
-gency operatlon adapters. Operation of tl.2 clutches
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releases the normal landing gear motors and engages
the manual systems, The pull handles must be pulled
out approximately twelve inches when the manual sys-
tem s used,

LANDING GEAR POSITION INDICATORS

Three tab-window type Indicators (36, figure 1-9) on
the pilots' Instrument panel show, by interchangeable
tabs, the positlons of the maln and nose gears, When
any gear is up and locked, the corresponding UP tab
will appear In the window; a landing gear in an inter-
mediate position will be indlcated by a tab with slanting
alternate red and white stripes; and a down and locked
gear will be Indlcated by a tab showing a symbol of a
wheel. When power iz off, a slanting red and white
stripe tab will show in the window. Power and cireuft
protection 18 through the overhead clreuit breaker panel
{figure 1~34),

LANDING GEAR WARNING LIGHT

A red warning light (38, figure 1-9) on the pilots’ instru-
ment panel ig illumlinated urless all three landing gears
ars extended and locked or unless all three gears are
retracted and locked with all throttles more than 1/5
open. Power and circuit protection 1s through the over-
head clrcuit breaker panel (figure 1-34),

WHEEL WELL OVERHEAT AR
WARNING LIGHTS

Two wheel well overheat warning lights (22, flgure 1-9)
located on the pllots’ Instrament panel, will 1lluminate
if the brakes or tires are overheated when retracted.
The overheat condition g sensed by two adjustable
detector switches In each main wheel well, These
switches are set to close at 200°F. Circult protection
i5 th;*ough the overhead clrcuit breaker pansl {flzure
1-34),

NOSE WHEEL STEERING SYSTEM

The nose wheels are steerable to 88 degrees each side
of center through hydraulically operated cylinders while
the airplane is on the ground. When the nose whesl
leaves the ground, hydraulic pressure is shut off by an
oleo-actuated valve, and the nose wheel centers itself,
In the event of hydraulic pressure failure, the nose gear
has a conventional castor action allowing directional
control of the airplane by englne and brake operation.
See figure 1-39.

NOSE STEERING WHEEL

Nose gear steering is controlled by a steering wheel
{10, figure 1-7) mounted on a pedestal forward and

T 1.AD
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MAIN LANDING GEAR
GROUND LOCK

NOSE GEAR
GROUND LOCK

LANDING GEAR GROUND SAFETY LOCKS

Figure 1-37

1.70

.



1.0. 1C-97(K)G-1 Section |

1 CLUTCH LEVER
2 MOSE LANDING GEAR CRAMEK

I AUXILIARY WING FLAP MOTOR

£ HORMAL WIKG FLAP MOTOR

5 LANDING GEAR CLUTCH HANDLE
& LANDING GEAR CRANK

7 CRANE STOWAGE
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LANDING GEAR EMERGENCY CONTROLS
Figure 1-38
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to the left of the pilot's control column. An arrow on
the whoal and a mark on the pedestal indicate when the
nose wheel is centered., The nose wheel turns in the
direction selected by the steering wheel and remalns
in that position until the steering wheel is returned to
center. A cable follow-up system will return the nose
wheel to its original course should the wheel be de-
flected momentarily by some obstacle, Nose wheel
must be centered before gear will retract.

AAAAAAAAAAAAAAAAAAAA
--------------------

[ 4 L4
2 CAUTION
® L
L PP PP PP
..................

When the airplane ts being towed by the nose
wheel and the hydraulic system is charged, do
not operate the steering wheel as this action
will damage the mechanism.,

EMERGENCY DISCONNECY BUTTON

When manually depressed, the push«pull button on the
steering pedestal (8, figure 1-7) electrically actuates
the bypaas valve, bypassing hydraulic fluid pressure
past the steering cylinders and allowing the nose wheel
to caster. This button Is used to release the nose wheel
in event of steering system malfunction. An indicator
light, within the push-pull button, Ulluminates when the
button is depregsed. The button must be ratsed manually
to re-engage the steering mechanism. Power and cir-
cult protection is through the forward power panel
(figure 1-34),

'NOTE

DC power must be avallable for operation of
the emergency nose wheel disconnect.

BRAKE SYSTEMS
SERVICE BRAKE SYSTEM

Main hydraulic system pressure ig used to operate the
gervice brakes. See figure 1-40. Toe pressure on

the ptlot's or copllot's rudder pedals will actuate the -

brakes in the conventional manner. However, the brake
ports of the copilot's brake metering valves are con-
nected to the return ports of the pllot’'s brake metér-

Ing valves. Therefore, hydraglic pressure which enters :

the brake system due to operation of the copilot's brake
metering valves must pass through the pilot's metering
valves before reaching the brakes. Whenever the pllot
applles slight pedal pressure, additional hydraulic pres-
sure is prevented from entering the brake system due to
operation of the brakes by the copllot. In addition the
hydraulic pressure that la applied by either pilot retorns
through the copilot's metering valve. Therefore, when
the copilot appiles brakle pressure, only that portion of

.
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the hydraulic pressure applied by the pilot which is in
excess of that applied by the copllot will return to the
reservolr when the pllot releases his brakes, Hydraulic
pressures at the hrakes are not additive, If equal brake
pedal pressure is applied by both pilot and copilot, the
hydraulic pressure which reaches the brakeg 18 identical
to that which would have reached the brakes if only the
pilot has applied pressure.

NOTE

If the pilot hag applied pressure to his brake
pedals first, the copilot's brake pedals are ren-
dered inoperative until the pilot has released -
the pressure on his brake pedals.

AAAAAAAAAAAAAAAAAAAA

3 CAUTION ‘

Brake action normally should be applied by the
pilot., If it becomes necessary for the copilot
to apply brakes, the pilot must release his brake
pedals, This s necessary to allow copllot's
braking action to be effective through the pilot's
metering valves.

Hydravlic Fuses

A hydraulic fuse In the brake line to each wheel iz
dosgigned to shut off the flow of fluid after a quantlty
of fluid somewhat in excess of that required to operate
the brakes has passed the fuse See {igure 4-40,
Should a brake line rupture, the fuse wlll close and
stop the flow of fluid through the brake line until the
brakes are releagsed. When the brakes are released
the tuses will reset themselves, ¥ the affected brake
is actuated again, a ke amount of fluid will be lost
until the fuse again shuts off flow.

Parking Brake Handle

A parking brake handle (0, fl_g-uré 1 -'7) is on the nose

wheel steering pedestal. Parking brakes are set by
applying toe pressure to the pilot's. rudder pedals and
pulling the spring-loaded parking brake handle upward.
The parking brakes are automatically released when
the pilot's rudder pedals are again depressed.

EMERGENCY BRAKE SYSTEM

The emergency brake system (figure 1-40) stores pres-
sure in an accumulator for emergency operation of the
gervice brakes. The accumulator capacity normally
will allow three full applicatione of the brakes. With
A ¥if . Incorporated, only two full applications of the
emergency brakes are available. '
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Emergency Brake Levers

Two emergency brake levers on the celllng over the
pilote’ statlon are mechanically linked to the emer-
gency metering valves. Pulling handles downward
meters hydraulic pressure to the brakes. Each handle
controls one maln landing gear brake. Handles may be
used individually or together,

DEPRESSURIZATION AND EMERGEMCY
CHARGING VALVE HAMNDLE

This Is a three positlon handle, with EMERGENCY
BRAEE CHARGING--NORMAL--DEPRESSURIZED
positlons (12, flgure 1-15). Moving this handle to the
EMERGENCY BRAKE CHARGING position, allows
main system pressure to charge the emergency brake
aceumulator. With the valve handle in this position
system pressure will continue to be maintained. For
NORMAL--DEPRESSURIZED positlon operation see
MAIN HYDRAULIC SYSTEM thls Sectlon.

BRAKE SYSTEM PRESSURE GAGE

A pressure gage for the service brake system (28,
flgure 1-8) 18 on the pilots' Instrument panel, and a
gage for emergency brake system pressure (1, flgure
1-15) is on the copllot's auxillary panel. The gages
are marked in psl. Clrcouit protection and 28 volts
AC power I8 through the AC power panel (flgure 1-34).

BRAKE SYSTEM LOW PRESSURE WARNING LIGHTS

Two amber warning lights (28 and 25, figure 1-8) on
the pilots’ Instrument panel are provided for the sarvice
and emergency brake sysiems. The service brake
gyvetem warning lght will illuminete whenever hydraulic
pressure ls below 800 psi, and the emergency brake
system warning light will illuminate whenever emer-
gency brake pressure ls below 1230 psl. Both lights
are wired so that they operate only when the landing
gear |s extended. The lights are supplied 28 volt DC
power through a clreult breaker on the overhead clrcult
breaker panel ([lgure 1-34).

INSTRUMENTS

Only those Instruments which are not properly a part
of a complete system such as fuel system are listed in
flgure 1-41. The instruments listed Include pitot and
static operated Instruments, alternating current operated
instruments, and direct current operated instruments.

PILOT'S ATTITUDE INDICATOR

The pliot's attitude indicator Is Installed on the left side
of the pllots’ Instrument panel and 1s supplied with power
from the 116 volt AC pilots' instrument mverters through
clrcult protection on the AC power panel (figure 1-34).
A warnlng flag marked OFF becomes visible if power

m Indicators Pitot ond Stotic Systems Pitot and Stotic Systems Mone
Altimaters Swtic System Static System Hane
Yertical Yelocity Indicators Stotic System Static System Hang
DB File's Tum and Slip DC Electric D Power Distribution Overhoad Circuis
Indicator Synimm Bredker Ponel
0OC Power Ponal
.ﬂ- Pilot's Direction Indicator Emergency Power Filots" Instrumant AL Power Panel
AC Electric Inwerter
D Filois Attitude Indicater AC Elechic Pilats’ Instrument AC Power Panel
Inwertar
Outside Air Temperoture Goges DC Electric DC Power Distribution Owarhaad Cireuit
Syatem Breoker Ponel

) Thesc instrumonts con be operated by bottery power in coss of DC power Tnilure
if the pilet's instrumant inverter emargency power switch is positioned to bottery. See

Figurm 1-31.

@ Pilor’s turn-ond-slip indicotor is eolibrated far faur minute turne.  Copilat's tumeand-
slip indicatar is colibrated for iwe minste turns

'ﬂ For l:q:”ul'!. inztruments see figure 1=-3 ond Autopiler Ssction |V.

Figure 1-4]
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LEFT 51DE SHOWMN

PITOT AND STATIC SOURCES

Figure 1-42

from any phase is cut; however, It does not indicate in-
correct readings caused by mechanical malfunction
which should be detected by cross referencing the
other flight Instruments. Should partial or complete
power fallure occur, the instrument will remain oper-
atlve untll the gyro loses speed, providing adeguate time
to switch on the gyro instrument emergency power; how-
ever, should the instrument become slugglsh or the
horizon bar waver due to the gyro losing speed, it
should be caged untll emergency power has been es-
tablished and the gyro has had sufficlent time to re-
galn speed. The Instrument may be caged by means
of a gyro centering device operated by pulllng out the
cage knob on the front of the Instrument.

On airplanes not incorporating % 5§ =, a type J-8
attitude Indicator |8 Installed. The instroment has
360 degrees of freedom in roll and a minlmoam of + B0
degrees In plich. The horleon bar and sphere indicate
the degree of elimb or dive in reference to a minlature
alrplane. Maximum horizon bar deflection in elimb or

1-7é

dive 18 approximately 27 degrees. The sphere shows
no markings In level flight but CLIME or DIVE markings
appear I the alrplnae (s climbed or dived over 27 de-
grees. Concentric lines and clrcles on the top and
bottom of the sphere indicate 70, 80 and 85 degrees of
climb and dive. A knob on the froni of the instrument
adjusts the miniature alrplane to Indicate zero pitch in
a shallow climb or dive. The degree of bank 18 indl-
cated by the position of the bank index pointer relative
to the 10, 20, 30, 60 and 90 degres markings on the
casa,

On alrplanes Incorporating A %if & , a type MF-2
attitude indicator Is installed. It embodies a card type
face and a double horizon bar. The degree of elimb or
dive is indicated by reference of the minlature alrplane
to the horizon bar. Maximum horlzon bar deflection in
climb or dive le approximately 27 degrees. A knob on
the front of the Instrument adjusts the minlature alr-
plane to Indicate zero pitch in a shallow climb or dive,
The degree of bank is indicated by the position of the
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bank index pointer relattve to the angls of bank marklngs
on the case.

NOTE

After applying power to the type J-8 and MF-2
attitude indicators, a period of 30 seconds
should be allowed for the gyro to attaln speed,
The instrument should then be caged imme-~
dlately to prevent unnecessary torque stresses
on the Instrument mechanism.

....................
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. Caglng of the J-8 and MF-2 attltude indlcators
should be kept t0 a minimum. Care should be
exercised when caging the Instrument on the
‘ground or in the alr to avold undue stresses io
the gyro bearings. The airplane should always
be In a straight and level attitude when. caging
the instrument tn flight.

® 1t 13 possible for the J-8 attltude indicator to
erect In the inverted position; therefore, after
the J-8 attitude tndicator has been snergized
at least 30 seconds, cage the attitude prior to
takeoff io Insure proper erection,

‘ WARNING I

A glight amount of pitch error in the indication
of the J=8 and MF-2 attltude indicators will
reault from accelerations or decelerations. It
will appear as a slight climb indication after a
forward acceleration and as a slight dive Indi-
cation after deceleration when the airplane ls
flying stralght and Ievel, Thig error is most
noticeable at the tlme the alrplane breaks ground
during the takeoff run, At this time, a climb’
indication error will normally be noticed; how-
over, the exact amount of error will depend
upon the acceleration and elapsed tlme of each
indlvidual takeoff, but will generally be approx-
imately 1 1/2 bar widths. The erection system
will automatlcally remove the error after the
acceleration ceases. :

PILOT'S INSTRUMENT INVERTER !MERGENCY
POWER SWITCH

For a descrlptlon of this swltch see AC POWER
SYSTEM in this Sectlon
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ALTIMETER

Altimeters are provided, one each, for the pilot, co-
pilot (27 flgure 1-9), navigator and on alrplanes
EFIEI]» , one for the engineer (20, figure 1-22),
'I‘he altimeter reglisters pressure altltude ahove gea
level with compensating mechanisms for vartation in.
gtatlon barometric pressure, Three polnters on the
altimeter give pressure altitude, the long polnter (4,
fizure 1-43) indlcates hundreds of feet altitude; the
broad pointer (2, figure 1-43) Indlcates thousand_s of
feet, and the small polnter wilih the trlangular index
marker on the outer edge of the dial (1, filgure 1-43}
indicates tens of thousands of feet. The Kollsman
window (3, figure 1-43) and the set knob (8, figure
1-43) are Interconnected to allow the altimeter to be
set to station barometric pressure corrected to sea
level pressure, The low altitude warning indicator (5,
figure 1-43) is a eross hatched area that comes into
view below 16,000 feet.

I WAIIIIII_HG I

It is possible to mlsset an altimeter by 10,000
foot Increments and still have the proper pres-
sure setting in the Kolleman window, Check all
three pointers to be sure the altlmeter Indicates
the proper fleld elevation before takeoff,

Atmospherle pressure rate. of change decreases with
altitude, Therefore if an altimeter were migset by
plug 10,000 feet at sea level and a takeoff and ¢limb
weare made to 10,000 feet the migset altimeter would
not read 20,000 feet but would read approximately
25,000 feet glving an indication of approximately 15,000
feet more altitude than the ailrplane actually had. As-
the airplane climba higher a greater error would exist.
i the altimeter were misread in addltion to mlsset the
error could be greater or smaller. :

NOTE
Reset altimeter to 20,92 in Hg wilen climbing .

through 23,500 feet. Reset altlmeter to current
setting when descending through 24,000 feet,

EMERGENCY EQUIPMENT

The .locatlon of the emergency equipment, excepti for
the engine fire detection and extinguishing systems,
ts shown in- tlgure 3-1.

» 177
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CORRECT READING
ALTIMETER

1 The altimaters in the
girplone moy not be
the newer Iype as
shown below.

SETTING - 29.92 IN. HG
ALTITUDE - 1320 FEET

1 TEN THOUSAND FOOT POINTER (IMNDICATES TENS OF
THOUSAKDS OF FEET)

2 THOUSAND FOOT POINTER (INDICATES THOUSANDS OF FEET)
3 KOLLSMAMN WIKDOW

1.0. 1C97(K)G-1

ERRONEOUS READING
ALTIMETER

SETTING = 29.%2 IM. HG
ALTITUDE - 11,33 FEET

HOTE
Alfimeter safting is
10,000 feet hig

4 HUNDRED FOOT POINTER (INDICATES HUNDREDS OF FEET)
5 LOW ALTITUDE WARMING INDICATOR
& SET KMOB

ALTIMETER SETTINGS

Figure 1-43

FIRE DETECTOR SYSTEM

An automatic fire detector system Is provided to detect
a fire condition in any of the power packages or com-
bustion heater areas. The system lluminates red
master fire warning lights on the pllots' and engineer's
instrument panels If a fire condition exists. The
exact area which has a fire condition 18 Indicated by
fire warning lights located on the overhead panel (10
and 14, figure 1-12}), and on alrplanes Incorporating
A.Y{§ w onthe pliots’ Instrument panel (22, figure 1-9).
Fire sensing units located behind the exhavst collector
ring, arcund the turbosupercharger, on the angine oil

1-78

tank, In the accessory section of the power package, In
the wing D ducts, In the combustion heater cavities,
around the APU and on alrplanes incorporating AL'f§ =
in the maln landing gear wells, cause the [lre warning
lights to illominate during a sudden overheat condition
such as a fire would cause. The fire deiector system
i powered from 28 wvolts DC throogh clrcult breakers
on the overhead circult breaker panel. The maater
switch must be on to operate the fire detector system.
The battery switch must be ON BUS, the master swiich
must be ON, and the nose gear must be extended and
contacting the ground so as to actuate the oleo switch
In order to operate the system from battery power.
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Fire Detector System Test Buttons

There are three fire detector system push-to-test but-
tons {8, flgure 1-12) on the fire section of the overhead
panel to test the continuity and operation of the three
circuits making up the fire detector system. Pushing
either eircuit 1 and 2 buttons will llluminate the power
package fire warning lights on the fire section of the
overhead panel and the master fire warning lights on
the pllots' and engineer's instrument panels. Pushing
circuit 3 button will illaminate the power package fire
warning lights, the heater warning lights, the APU
warning lights and on alrplanes Incorporating A'Ssf .m
the maln landing gear wheel well warning lights, The
test circuits are operated from 28 volt DC through
circult breakera on the overhead circult breaker panel.

Master Fire Warning Lights

Two red push-to-test master flre warning lights are
provided; one (34, figure 1-9) on the pllots' instrument
panel and the other {73, flgure 1-22) on the engineer's
instrument panel. Both lights will Illuminate in case
of a sudden fncrease In temperature in engine or anti-
ieing heater areas, APU or wheel well area. Power ls
28 volt DC through circuit protection on the overhead
cirenit breaker panel,

FIRE EXTINGUISHER SYSTEM

A COj fire extinguisher gystem (figure 1-44) is pro-
vided to supply two separate charges of COg to the
power packages, wing antl-icing heaters, and empennage
anti-icing heaters. The CO, is stored in two sets of
four bottles, each set located In a main landing gear
wheel well. Each set of bottles will furnish one com-

plete charge of COg. The two upper bottles ln each set. -

are fitted with solenold actuated valves to release the

COg charge. The COq charge released from the upper

bottles actuates the release valves on the lower bottles
through tubing connecting the two bottles. The upper
bottles are also connected with tubing so that if ons

of the solenoids fail to operate, the other solenoid~

actuated valve will release the entire charge of CO

in the set of four bottles, Actuatlon of the COy releas%
switch In elther direction will release the charge from
one set of bottles, COgq ig then directed through tubing
to a common manifold llne which serves all probable
fire areas, Select directlon switches apen directional
control valves located In the lines between the manifold
and fire dreas. These valves direct the COg charge to
be digpersed:in the sglected fire area through perforated
runé of tubing:6y directly into the equipment. A COg
bottle is also Jocated-adjacent to the APU, Actuation of
the APU COg4 release switch {11, figure 1-12) will
discharge the entire bottle into the turbine cover. These
control switches are located on the fire gection of the

1.80
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overhead panel {figure 1-12). All controls are powered
by 28 volt DC through circult breakers on the overhead
cireuit breaker panel (flgure 1-34).

Fire Switches
FIB.E_ SBWITCH GANG PLATES

A switch gang plate {12, figure 1-12) 1s located aft of
each group of power package and surface antl-icing
heater fire switches on the overhead panel. When a
power package switch gang plate 1a positioned to FIRE,
it will actuate the select direction valve switch, the
sheltered alr door switch, the fuel valve switch, the
fuel, oll, hydraulic fluid and cabin alr bleed switch,
and the propeller feathering switch. When the surface
anti-icing heater switch gang plate 1ls positioned to
FIRE, it will actuate the surface anti-lcing heater
select direction valve fire switch and the heater shutoff
switch. Each gang plate is spring-loaded from the
FIRE position to the NORMAL pogition.

SELECT DIRECTION VALVE SWITCHES®

These switches (15, figure 1-12) with NORMAL--FIRE
positions are located on the fire section of the overhead
panel, One switch is provided for each power package.
When the COq release switeh is placed in FIRE, the
select direction valve will open, allowing the charge of
COg2 to enter the power package selected. -

APU COg RELEASE SWITCH

An on-off toggle switch marked AUX POWER UNIT COg
RELEASE (11, figure‘1-13), when positioned to ON will
release the contents of a COy bottle lnto turbine cover.
The switch 1s spring-loaded and guarded to the OFF
position, and when-gperated, must be held ON for five
seconds, .

- SHELTERED AIR DOOR SWITCHES

The NORMAL--FIRE positions of these switches (15,
flgure 1-12) control the operation of the sheltered air
door, When the switch is placed. in FIRE, the gheltered
alr door stops ram air from-entering the indugtion
system, One switch 18 provided for each 'p@ﬁréf"‘ﬁg,_ﬂéig%ise.

FUEL VALVE SWITCHES

A fuel valve switch (15, figure 1-12)-withaNORMAL- -
FIRE positions 18 provided {oyeacliiptiyer package.
When the switch 18 placed iRl o' tupl aelector
valve is turned to the TANK TGN

1
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When the switch ig returned to NORMAL, the fuel
selector valve will return to its originally selected
poaition,

FUEL, OIL, HYDRAULIC FLUID AND CABIN AIR
BLEED SWITCHES

One switch (15, figure 1-12}, with NORMAL--FIRE
positions, is provided for each power package. When
the switch is placed In FIRE, fuel, oil, and hydraulic
fluld are shut off from the power package and the
cabir pressurizing air supply from that power package
is shut off. '

PROPELLER FEATHERING SWITCHES

The NORMAL--FIRE positions of these switches (15,
figure 1-12) control the propellers. When the switch
1s placed in FIRE, the propeller feathers. This switch
18 spring-lcaded {0 the NORMAL position and will return
to NORMAL when released; however, the propeller
will feather in the same manner as if the pilots’ pro-
peller feathering button were pressed.

ANTI-ICING HEATER SELECT DIRECTION VALVE
SWITCHES

These switches (38, figure 1-12), one for each set of
anti-icing heaters, are on the fire section of the fire
section of the overhead panel. When the COg release
valve switch is placed in FIRE position, it actuates the
directional control valve to allow COg charge to enter
the heater area from the fire extinguisher system
manifold,

ANTI-ICING HEATER SEUTOFF SWITCH

These switches (37, figure 1-12), one for each set of
anti-icing heaters, are on the fire section of the over-
head panel. The switch, when actuated to FIRE, dia-
continues heater operation by stopping intake air flow
and fuel supply to the heaters and de-energizes the
heater ignition circuit.

BODY HEATER FIRE SWITCH

One body heater switch (38, figure 1-12) with NOR-
MAL--FIRE positions on the fire section of the over-
head panel 1s used to discontinue heater operation.
When this switch is placed to FIRE position it will shut
off the fuel supply to the body heaters besides de-ener-
gizing the heater ignition circuit. The APU fuel supply
will algo be ghut off. Body heater fires cannot be ex-
tinguished from the alrplane's fire extinguisher system,
but will have to be extinguished with portable hand
extinguishers stowed in the airplane,

Seclioﬁ 1

€0, Release Switch

This guarded switch (13, figure 1-12) on the fire sec-

tion of the overhead panel, releases the two charges of
COg when one or more select direction valve switches
are positioned to FIRE. It has three positions, FIRST
FIRE--OFF--SECOND FIRE. By moving and holding
the switch at least § seconds to FIRST FIRE position,
the charge of COq from the left set of the COg bottles
will be released to the predetermined fire area. By
moving and holding the switch to SECOND FIRE position
for at least 5 geconds the remaining charge of COg
will he released.

NOTE

The select directional valve switches must be
ON to release the COg charges. The 5 second
holding of the CO9 release switch allows poai-
tioning of the COy release valve.

In order to use battery power to release the COy char-'
ges; the master switch must be ON, the battery switch
must be ON BUS, and the nose gear must be extended
and contacting the ground so the oleo switch is actuated,

CO; Discharge Indicator Discs

Discharge indicator discs are provided on the left
hand side of the inboard nacelles to visually determine
if the CO4 charge has been released from either set
of bottles or any hottles within the set. A ruptured or
missing yellow disc indicates the complete get of bottles
have been discharged and needs replacing, Missing red
discs indicate the bottles have been discharged by ther-
mal expansion. A ruptured or missing aft red disc
indicates the outboard bottles have been discharged
and need replacing and a ruptured or missing forward
red disc indicates the inboard bottles have been dis-
charged and need replacing. There is also a discharge
disc for the APU CO3 hottle located in the skin adjacent
to the APU exhaust. If the disc is ruptured or. missing
the bottle needs replacing.

HAND FIRE r.x'ﬂuemsnsns '

Atrplanes  REFTTIPETIT] . in the tanker configuration

have seven hand fire extinguishers (6, figure 3-1) and
alrplanes FIINlp in the tanker configuration have
eight. Alrplanes in the cargo con-
figuration have six hand fire extinguishers and air-
planes FIJI]P in the cargo configuration have seven,
These are charged with bromochloromethane which is

effective in combating all types of fires. %"ﬁﬂm
range of the extin sherg is { at
ca o wil SFrees Irom horizontal. One
eﬁlg‘ﬁsﬁer is on fﬁe pilot's amiiary pane[ Tn the con-
trol cabin., In the main compariment, one extinguisher
is mounted on the forward bulkhead, ancther is mounted
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‘on the right side of the fuselage just aft of the forward
cargo door, ancther 12 mounted on the miscellaneous
equipment panel at the aft end of the compartment, and
a fifth extinguisher is mounted on the right side of the
fuselage across from the miscellaneous equipment panel,
One extinguigher is located at the boom operator's
station, and another on the aft. entry door in the lower
aft compartment. On airplanes 0122859 LT
extra extinguisher is mounted on the forward bulkhead
in the lower forward compartment.

On airplanes incorporating Mw $if » the lower forward
compartment fire extinguisher is mounted on the fire
fighters panel on the aft side of the radio rack in the
lower forward compartment. :

| wn_nuluc I |

Repeated or prolonged exposure to high con-
centratione of Bromochloromethane (CB) or
decomposition products should be svoided. CB
is & narcotie agent of moderate intensity but of
prolonged duration. It is congidered to be less
toxic than carhon tetrachloride, methyl bromide,
or the usual products of combustion, In other
words, it s safer to use than previous fire
-extinguishing agents. However, normal pre-
cautions should be taken including the use oi
oxygen when avallable,

o b
IMIRGENCY AI.AI!M BEI.I.

The emergency alarm bells in the airplane are con-
trolled by 3 single ON-OFF switch (18, figure 1-12)
on the overhead panel. One alarm hell is located aft
of the forward hatch on the ceiling of the lower forward
compartment; another is located on the right side of
the main compartment over the wing center section;
another is located forward of the lower aft compartment
entrance ladder in the lower aft compartment; another
1s located in the control cabin near the pilat's control
column, On Code W airplanes, a fifth alarm bell is
located aft of the boom operator's station. On Code
@ afrplanes, the fifth alarm bell ig located aft of the
aft cargo doors. When the switch is positioned to ON,
power 1s supplied from the emergency bus on the torf-
ward power panel or from the battery shield causging
the belis to ring simultanecusly. Circuit protection for
the bell is cn the forward power panel (figure 1.34),

1:82
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AXES

There are two hand crash axes. One 18 located on the
pilot's auxiliary panel (18, figure 1-11) and one is lo-
cated on the miscellaneous equipment panel (.8, figure
3-1) at the left side of the main compartment in the
rear of the airplane.

EMERGENCY EXITS

Two emergency escape hatches (figure 3-7) are pro-
vided on each eide of the fuselage, On alrplanes not
incorporating M 3¢ the escape hatches are opened
inboard by pulling a bar on the lower part of each
hatch. On airplanes incorporating Mg ¥4s« , the
escape hatches are opened Inboard by pulling a lever
marked PULL, located on the upper section of each
hatch, See Sectlon Il for eascape hatch operation.
The pilot and copllot are each provided with an ster-
gency exlit window. These windows can be opened by
pulling a handle inboard and sliding the window aft
along a set of tracks. - The aft entry door lg provided
wlth an emergency release handle for jettisoning the
door during flight. The release mechanisni overrides
the latch and disconnects the winch cable and support
arm., The door hinge deslgn 1a such that as the door
falls past the full open position, the hinge will dis-
engage, allowtng the door to fall fraa,

L

:scnn_ ROPES -

Three escape 'ronep, stowed in bags (1, figi:re 3-1)
are provided for use of crew members to lower them-
selves from the airplane in an emergency. One is

_located at the pilot's gliding window, one at.the co-

pilot's sliding window, and one at the left escape hatch
aft of the trailing edge of the wing.

" SIGNAL LAMPS

An interairplane signal lamp (19, figure 4-16) 1s located
on the aft bulkhead on the left side of the control cabin
and another is located just aft of the rear escape -hatch
on the right side of the main compartment. The signal

lamp may be plugged into any convenient DC outlet
receptacle,.

’ I.IFI RAFTS

On ailrplanes lncorporating A za? = four twenty man
life rafts ( 9, figure 3-1) are located thronighout the
main compartment over the A/R- tanks The r&fts are
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held in place by two straps. There are no special
provisions for automatic lamching of the rafts. There-
fore, in order to launch the rafts, the straps must be
unfastened and the rafts must be removed from the
airplane through the escape hatches over the wing.
After the rafts have been removed from the airplane,
they can be inflated by pulling the COy release cable.

DINGY RADIOS

There are two dinghy radios (10, figure 3-1) located on
the top left side of the fuselage opposlte the aft edge of
the forward cargo door. The radlos are held in place
by straps, To remove the radios, unhook the straps and
lower radios.

FIRST AID KITS 17260/ J 22628 |
There are positions for eight first aid kits (4, figure 3-1)
in the ajrplane. Two first ald kits are in the control
cabin: one on the pilot's auxillary panel, and one on the
right aide of the cabin to the left. of the water tank. Six
first aid kits are in the rngin compartment: two on each
side of the fuselage over the wing center section, one on
the left side of the forward hulkhead, and one on the
miecellaneous equipment panel,

27629 |

There are positions for fifteen first aid kits (4, figure
3-1), Two first aid kits are in the control cabin: one
on the pilot's auxiliary panel and one on the right hand
side of the cabin to the left of the water tank, There are
twelve first aid kits in the main compartment: one is
on the left side of the forward bulkhead, two are located
just aft of the forward cargo door, three are located on
the right hand side of the fus‘elage over the wing center
section, and two are on the left hand side of the fuselage
above the escape haich over the wing center section, two
are located over the aft escape hatch on the right hand
side, one i8 located over the aft escape hatch on the
leit hand side, and one is on the miscellaneous equip-
ment panel forward of the boom operator's station.
One first aid kit is in the-lower forward compartment
opposite the forward entry door.

PYROTECHNIC PISTOL

A gingle-shot breech-loading double-actfon, pyrotech-
nic pistol (12, figure 3-1) and various colorad flares
are stowed in contalners at the forward end of the navi-
gator's table: The pistol is fired from a mount that 1s

Soction |

protected against cabin pressure loss by a manually
operated external door. The pistol can be rel
reﬂred repeatedly without removing it from the mount,

et 17 i

LANDING FLARES

Two flare tubes (B, figure 3-1) each containing one
three-minute night landing parachute flare, are pro-
vided in the tail compartinent. The flares are released
electrically by actuating two flare release switches
(25, figure 1-12) on the overhead panel.

FIRE FIGHTERS OXYGEN SETS

: Pe radlo rac £ \aww«iw-wandv piod
i “Fach set consigts of a porfaﬁTe OXYygen
E?Tﬁfd’er equipped with a demand type oxygen regulator

and a cylinder pressure indicator. A full-face type
oxygen mask, stowed in a canvas container attached to

_ the cylinder harness, incorporates a microphone and

plug-in cord providing means of communication.

ENTRY DOORS

Entrance to the airplane is gained through the two entry
doors on the left side of the fuselage. The forward entry
door gives access to the lower forward cargo compart-
ment and the aft entry door gives access to the lower
aft compartment. These doors may be openad from
the outaide by placing the hand through an opening,
which is covered by a flush type spring-loaded plate on
the door, and pressing a trigger on the inner portion on
the door. This procedure releases the handle on the
outside of the door and it is then slowly lowered to the
ground. Steps are built-in the door to allow ease of
climbing into the airplane.

SEATS

CREW SEATS AND SAFETY BELYS _
The pilot and copilot are provided with idéntlcal seate
except that the seat controls for the pilot are on the

left and for the copilot are on the right. These seats
are fully adjustable for height and fore-and-aft-move-

aees
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SAFETY BELT

SHOULDER HARNESS

SEAT BACK ADJUSTMENT

LEVER

4 SEAT ELEVATION LEVER

5 SEAT FORE AND AFT
ADJUSTMENT LEVER

& SHOULDER HARNESS
INERTIA REEL LOCK
HANDLE

7 SEAT TRACKS

L pY -
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PILOT’S SEAT

Figure I-45

ment (figure 1-45), The engineer's and navigator's
seats are adjustable for vertical, fore-and-aft and
radial movements. (See figure 1-48.) These seats
are provided with safety belts and shoulder harnesses,
See Section IV for other seats.

SHOULDER HARNESS INERTIA REEL LOCK
HANDLE .

A handle with LOCKED and RELEASED positions is
located on the leit side of the pilots', engineer's and
navigator's seats. A latch is provided for positively
retaining the handle at either position. By pressing
down on the top of the handle, the latch s released and
the handle may be moved freely from cne position to
the other. When the handie is in the RELEASED posi-
tion the reel harness cable will extend to allow the
crew member to lean forward, However, the reel

‘1-84

harness cable will automatically lock when an im-
pact force of 2 to 3 g's is encountered. When the reel
is locked in this manner, it will remain locked until
the handle is moved to the LOCKED position and then
returned to the RELEASED position, When the handle
is in the LOCKED pogition, the reel harneas cable is
manually locked so that the crew member is prevented
from bending forward., This position provides an added
safety precaution over and above that of the automatic
safety lock.

NOTE

It is recommended that the shoulder harness
be manually locked during maneuvers and flight
in rough air or as an added precaution in event
of a forced landing,
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SAFETY BELT
SHOULDER HARNESS
SHOULDER HARNESS
INERTIA.REEL LOCK
HANDLE

SEAT FORE AND AFT
ADJUSTMENT LEVER
SEAT TRACKS

. SEAT ELEVATION LEVER
SEAT RADIAL ADJUSTMENT
LEVER

R =

- ] E3
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ENGINEER’'S AND NAVIGATOR’S SEAT

Figure 1-46

Auxli-.mnY EQUIPMENT

The following equipment and its operation is deacribed
- in Section IV, AUXILIARY EQUIPMENT:.

1. Cabin Pressurizlng Heating and Ventila.tdng Equip-
ment

2. Anti-Icing Systems -

3. Communications and Associated Electronic Equip-
ment

4, Liéhﬁhg_Equipment S Cete
5. Oxygen Equipment. o .
6. Autopilot

7. Navigation Equipment =

- 8. Auxiliary Power Unit

9, Single Point Ground Re!ueling
10. Cargo Loading Equipment -

- 11, Troop: Carrying Equipment : R

12. Alr Refueling . _ L
13, Miscellaneous Equipment e s
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FLUID SPECIFICATIONS

FLUID

SPECIFICATION NO. OF FILLER POINTS

FUEL

1 CENTER WING TANK

4'MAIN FUEL TANKS
2EXTERNAL FUEL TANKS

1 SINGLE POINT FOR MAIN TANKS
1 A/R SINGLE POINT

2 A/R GRAVITY

MIL-F-5572, RECOMMENDED GRADE 115/145; ALTERNATE GRADE 100/13¢

ENGINE OIL

BEFORE SERYICING INSURE THAT THE EN-

4 ENGINE OIL TANKS
GINES HAVE BEEN PROPERLY SCAYENGED

MIL-L-4082, GRADE 1100 1 CENTRAL OIL TANK

PROPELLER OIL

50% MIL-0-5081, GRADE 110 . 4
50% MIL-C-8529A TYPE 11 {3 PARTS MIL-L-6082A AND 1 PART
TYPE 1 CORROSION PREVENTIYE COMPOUND)

MIXTURE INTEGRAL OIL CONTROLS NO, 83153 AND 89519 ONLY 80% MIL-O-5606 20% MIL-0.5083
OlL, PRESERVATIVE FOR HYDRAULIC EQUIPMENT TYPE Il CONCENTRATE
TUREO OIL ABOVE +9.4°C (15 F} GROUND TEMPERATURE) USE MIL-L-6082, GRADE 1065 4

BELOW -9.4=C (15°F} (GROUND TEMPERATURE) USE MIL-0-6081, GRADE 1010

AUXILIARY POWER

MIL-L-7808 (TURBINE}

UNIT OIL 1{N APU UNIT)
1 MAIN HYDRAULIC TANK
HYDRAULIC. FLUID | MIL-0-5606 (RED) LB A TANK
. _ @ 1 REAR CARGO DOOR TANK
OXYGEN BB-0-925 : 1

WATER INJECTION

ABOYE 50°F (-45.5°C) {GROUND TEMPERATURE) USE 50% CLEAN
DISTILLED WATER AND 50% ALCOHOL (0-M-232, GRADE A)
“50°F (-45.5°C) AND BELOW (GROUND TEMPERATURE) USE 45% CLEAN
DISTILLED WATER AND 55% ALCOHOL {O-4-232, GRADE A) 2

ALTERNATE: ABOVE -30*F {-34.4°C) {(GROUND TEMPERATURE) USE 50%
CLEAN DISTILLED WATER AND 50% ALCOMOL (Mik-A-6091(%}
=30*F (-34.4°C) AND RELOW (GROUND TEMPERATURE)} USE 33-1/3%
CLEAN DISTILLED WATER AND 65-2/3% ALCOHOL (MIL-A:5091(1)

1 FOR INCLUSION OF DIL-EMULSIVE, CORROSION PREVENTIVE SPEC.

MIL-C-4339, USE IN THE AMOUNT OF 2/3 OF ¥% OF THE TOTAL
VOLUME

Ly :
2
NS

SERVICING

Figure 1-47 (Sheet 1 of 2)

(
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1 MAIN HYDRAULIC RESERVOIR
2 CREW WATER TANK
3 FORWARD CARGO DOOR
HYDRAULIC RESERVOIR
4 CENTRAL CIL TANK
WV 5 A/RFUEL TANK GRAYITY
FILLER PORT :
W 6 A/RHAND PUMP HYDRAULIC
REsER_vomﬁ@)
WV 7 A/RHYDRAULIC TAN
{2 PLACES)
8 CENTER WING TANK FILLER PORT
9 SINGLE POINT REFUELING
PORTS
10 WATER INJECTION FLUID
©TANK _
11 MAIN FUEL TANK GRAVITY
FILLER PORT (2 PLACES)

12 EXTERNAL FUEL TANK

73 ENGINE QIL TANK

14 TURBOSUPERCHARGER QJL TANK

15 PROPELLER O!L TANK

16 OXYGEN SYSTEM FILLER VALYE

17 DC EXTERNAL POWER RECEPTACLE
18 AUXILIARY PCWER UNIT

19 BATTERY _

20 AC EXTERNAL POWER RECEPTACLE

-

12

Figure 1-47 (Sheet 2 of 2]
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NORMAL PROCEDURES.
SECTION
TABLE OF CONTENTS
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BEFORE STARTING ENGINES . . . , ., ., . 237 DESCENT . . . . . . + v v v o v . 2:89
STARTING ENGINES . . . . . . . , ., . 241 BEFGRE LANDING . . . . . . ., . . . 2.1

ENGINE GROUND OPERATION . . . . . . . 243 GOARQUND . . . . . + . . « . . . 211
BEFORE TAXI . . . . . . . . . . . . 243 TOUCH AND GOLANDINGS . . . . . . . 277
TAXI . . . . . . . . ... .. 24 LANDING . . . . . . . . « « « . . 2279
ENGINE RUNUP . . . . . . . . . , . 2.48 AFTER LANDING . . . . . . . . . . . 2-84
BEFORE TAKEOFF . . . . ., . . . . . 252 POSTFLIGHT ENGINE CHECK . . . . . . . 2-85
TAKEOFF . . . . . . . . « . . . . 257 ENGINE SHUTDOWN . . . . . . . . . . 2-87
AFTER TAKEQFF-CLIMB . . . . . . . . . 280 ALERT PROCEDURES . . . . . . . . . . 2.89
ume . . . . . . B Y Y CONDENSED CHECKLISTS . . . . . . . . 2-105
SCOPE

Procedures outlined in this Section were designed for
world-wide operation, For expanded information on
operation of the airplane under all weather conditions,

NOTE

@ This section contalns text and the pilots' and

refer to Section IX. These procedures and sequences
of events will suffice for any type of climatic condition
at the time of mission. When the word Climatic is used
in the action column only that action which pertains to
the present weather should be foliowed. In general, the
purpese of this section is to establish a proper seguence
of events and to set {orth thoge procedures and techni-
ques which must be performed in a prescribed manner
during a complete flight under normal conditions. The
gequence heging when the flight crew arrives at the
airplane and does not end until the crew has completed
their postflight duties. This provides a comprehensive
plcture of the requirements of a typical mission.

flight engineer’'s amplified and condensed
checklists., The text 1g divided into primary
paragraphs which form the phases of a normal
flight. Each of these paragraphs is usualily
followed by an amplified checklist for the parti-
cular phase of flight. The amplified checklist
is presented in a chronological form that wiil
enable the flight crew to complete their inspec-
tion, checks, and operation of the airplane In a
expedient yet thorough manner. The amplified
checklist describes in detail the steps to be
completed and is divided into major parts
throughout this Section,

2]
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@ The condensed checklist is to serve only as a

reminder, It 18 numbered the game as the am-
plified, and repeats the amplified step in con-
denged form. To show which of the crew 13 to
accomplish each step, code letters will appear
after the response as follows:
(P) Pilot, (CP) Copllot, (N} Navigator, (E)
Engineer, (BO) Boom Operator, (RQ) Radio
Operator and (GC) Ground Crewman, The am-
plifted checklist explains the condensed check-
list to be used during airplane operation. A
circle around a mamber denotes that coordination
ie required between crew members or between
crew membersg and ground créewman.

To prevent undus complcation of this section, it will
only include normal procedurss applicable to the pilot,
copilot and flight engineer, Procedures for other crew
members will be given only when coordination ig re-
quired to properly execute a particular function. For
specific crew dutles of other atrerew members, see
Section VIII, Crew Duties,

VISUAL INSPECTION

The alrcrew visual ingpection procedures outlined in
thia Section are predicated on the assumption that main-

tenance personnel have completed all the requirements -

of the Manual of Inspection Requirements, T.0. 1C~

7.0. 1C-97(K}G-1

8{K)E(C)-8, for preflight or postflight; therefore,
duplicate inspections and operational checks of aystems
hy airerew members have been eliminated, except for
certain items reqguired in the interest of safety of flight.

PROCEDURES AND TECHNIQUES

The procedures and techniques described herein are
mandatory and must be performed in the prescribed
mannér, except where deviations are required in the
interest of flying safety.

PREPARATION FOR FLIGHT

FLIGHT RESTRICTIONS

See Bection V, OPERATING LIMITATIONS for flight
restrictions and operating limitations.

FLIGHTY PLANNING

Determine the required, fuel load, alrspeeda, power
seftings, etc., for the complete mission uging the oper-
ating data contained in the Appendix. to this manual.
See Section VIII, CREW DUTIES for additional flight
planning requirements,

TYPICAL TIME SCHEDULE

1, Crew Inspection vossvcesosascescorsss 2:00 Before Takeoff Time, N 2:30 for Alr Refueling Missions .

2. Fmalcrewﬂrlefmg L R R N R R R R I R R A P :50- Before Takeoff -

3. Beiore Stal‘ﬂngChet'.klist......”..”.n....-u.--u.aou.o.n--...n“o.u..“...“. ABRequ:lred

4! Enginestmlo@&ﬂ‘ﬂltollollb.ll!!lol.llDﬂ._lDb.O..QODU'OOOU.GO..‘...GOO'O :35 m‘oreTakeoﬂTlme

5- Taxinno-oooouoaooooeauoio-a-o-a----o-.

60 Takeoﬁooo_uoal|;l|llovooo|ooe--

LI N N N NN YRR R YT ]

Craecicscsrstetsasonrarrioscasses 25 Before Takeoff Time

coree On Time

2-2
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TAKEOFF AND LANDING DATA CARDS

The takeoff and landing data cards will be completed by
the engineer, for use by the pilots during takeaff and
landing. The engineer will compute the data from in-
formation contained in the Appendix (see Appendix 1,
Part %), and enter it on the cards in bold easily legible
form. Both takeoff and landing data will be completed
before each flight for uee in the event of an emergency
landing shortly after takeoff, Landing data otherwise
may be completed at any time that landing conditions
and time are known.

WEIGHT AND BALAMCE

The pilot will cbtain the completed Form 365F and check
the takeoff and anticipated landing gross weight before
flight, as well as the location of the center of gravity,
The pilot will ascertain that a check of the loading of the
reéquired fuel and payload has been accomplished. See
Section ¥V, OPERATING LIMITATIONS and Technical

Section |

Order 1-1B-40, Manual of Weight and Balance as supple-
mented by the weight and balance computer, for welght
and loading information.

|ﬂllﬂlﬂﬁ I

Do not attempt a takeolf or landing unless the
weight and balance of the airplane are within
the operating limits.

ENTRANCE INSTRUCTIONS

Entrance into the airplane is gained through a door on
the left side of the lower forward compartment or
through a door on the left side of the lower aft com-
partment. A ladder adjacent to the forward entry door
provides access to the main compartment through a
hatch in the floor. The control cebin is entered through
the forward bulkhead door in the main compartment.

PREFLIGHT

NOTE

The ground crew will be at the airplane at the time of the {light erews' ar-
rival to answer questions as to the status of the alrplane and its systems.
The ground crew will have the Form 781 available for the pilot, all dust
covers and plugé removed, heater access cavity doors open, hydraulle sys-
tems depressurized, a maintenance stand positioned at the aft end of the
boom, and small maintenance stands available,

(1)Form 781 - Checked (P, E, GC)

Pilot and engineer check the Form 781 for alrplane and equipment status and discuss discrepancies with the

ground crew

(2)safety Check - Accomplished (E, BO)

Englneer will check that lgnition and master switches are off. Boom operator will check that down locks and

chocks are in place and that fuel valves are closed

(3) APU and Heater Cavities - Climatic (E, BOJ

Engineer will check APU for fuel and ofl leaks, oil quantity and general condition. Boom operator will check
No. 1 and No. 4 heater cavity for heater outlet plugs installed securely, engine preheat switch off and COs
discharge disc located on fuselage adjacent to exhaust, and report completion of check to engineer
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Section- |1 1.0. 1C.97(K)}G-1

BEFORE INTERIOR INSPECTION {Cont)

4, Stow Equipment - Stowed (ALL)

All crew mempers will stow personal equipment prior to crew inspection and/or preflight actlon

5. Crew Inspection - Completed (P)

2+4

NOTE
Normally the crew inspection will be accomplished at the alrplane. The pilot
will specify the place of inspection and he should consider such factors as in-
clement weather, excessive noise, ete, The crew will line up as illystrated in
Figure 2-1. Personal equipment will not be displayed. Prior to each flight when
receipting for personal equipment the pilot will {nsure that each crew member
and extra crew member has the necessary personal equipment as predcribed by
current directives to safely accomplish the mission. If the crew inspection 18
accomplished at a location other than the alrplane, all personal equipment will
be transported to the alrplane and the first four itema of the Before Interior
Inspection will be completed prior to inltiating preflight action.

a. FallIn - All crew members (P)

Glve command, "Fall In" and call the roll of exira crew members if applicable. Have epngineer and boom
operator report, "Safety Check Completed.” Give command At Eage'

b, Crew - Ingpected (P)
Inspect ail crew members and exira crew members. Determine that each individual is wearing 1dentifi-.
cation tags and proper ilying clothing. Each individual will come to “attention™ as he 18 being inapected
by the pilot and return to "at eage” after the tnapection’is completed
c. Form 781 - Read (as applicable) (P} |
Read di_sc_repancies pertinent to the various crew positions
a. Emerg'en'gy Procedures and Signals - Brief crew and extra crew rﬁembers (P)
| (1) Br.l'e_ft_Cr'ew: _ .- | |
: "__(_g) _ mtch_iﬁg, Crash Landing and Bail Out Exit(s)
':(2} Brlef. Extra Crew Members: .
(a) Ditching, Crash Landing Positions and Exits
() Bail Out Exlt(s) o
(c) Bail Out Seguence
(d Smoklﬁg Diacipline
{3) Brief Crew and Extra Crew Members:
(a) Emergency Signals (alarrxi bell and interphone) _
(b Desl-gna.te_' Jumpmaster . . ) S
(¢) Secondary Bail Out Exit | |

(d) Location of Spare Parachute(s)
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6 FEET

6 FEET

Section |l

PERSONNEL.

1.PILOT

2, COPILOT

3.NAVIGATOR

4. ENGINEER

5. BOOM OPERATOR

6, RADIO OPERATOR
7.EXTRA CREW MEMBER(S)

TYPICAL CREW INSPECTION

Figura 2-1
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Section Il 1.0, 1C97(K)G-1

BEFORE INTERIOR INSPECTION (Cont)
&. Emergency Procedure Report - All crew members

Each crew member will come to attention as the pilot approaches, give the following response and then
return to "at ease.” "My ditching and crash landing position |8 , on bailout I will follow the

i. Safety Discipline - Brief crew and extra crew members (P)
{1} Do not walk through prop arcs
(2) Parachute discipline

(3) Use of safety belis

Instruct crew and extra crew members that walking through propeller arcs is prohibited. Brief that
harnesses will be worn throughout the flight and chest packs will be kept in close proximity. Safety
belts will be worn for all takeoffs and landings and any other time deemed necessary.

§. Instructions and Questions - Cleared (P

Give the crew any speclal instructions not previously covered and order any special checks necesgary

on preflight. Instruct crew to report any preflight diserepancies that are discovered so that corrective
action may be started as soon as possible.

h. Time Hack - By navigator

If an accurate time hack is avallable at this time, an additional time hack at final crew briefing will not
be required

I, Final Crew Briefing Time - Announced (P} é
i Diemiss Crew - Dismissed (P}

The pllot is responsible for the safe operation of the airplane, salety of the crew, and the efficlent accomplish-
ment of the assigned mission. Each member of the crew has received a thorough course of technical training
pertinent to hia particular specialty; therefore, certain duties concerning the preflight inspection should be dele-
gated to each crew member. These duties, when so assigned, are performed under the pllot's sepervision. The
pilot will normally accomplish the exterior and the interior preflight check.

NOTE

The pllot and copilot begin the interior inspection check of the control cabin.
In order to accomplish the fuel dump check, the copllot will be released to
operate the emergency hand pump and a ground crew member stationed on a
stand at the aft end of the boom will visually check the fuel durn.p finger cen-
tered on the poppet valve. Upon completion of the fuel dump check, the co-
pllot will return to the control cabin to complete the light check at his posi-
tion and a ground crewman will make a visual walkaround check of the exter-
for lights and report the light status to the pllot when assuming position on
the ground headset. Power on operational check will be made with the ground
erewman on the ground headset, copilot beneath the right wing and boom oper-
ator beneath the left wing. During the power on operational check, the copilot
and boom operator will clear flaps, check torque tubes for excessive osell-
lation with load on torque tubes and check waste gates for correct operation.
During the waste gate check the following standard hand dlgnals will be used.
A closed fist will indicate the closed position. and open hand will Indicate the
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open position. Upon completion of these checks the copilot and hoom operator
are released. The copilot will complete the radio preflight inspection (when
a radio operator is not assigned) and then assist the pilot in the remainder of
the preflight inspection. When the engineer has completed the remainder of
the power on operational check, the ground crewman will remain on the
ground headset to assist the boom operator in the air refueling light check as
outlined in Section VIII, Boom Operator's checklist. The following action will
be required in complying with the response portion of the pllota’ preflight
inspection checklists,

Condition - A visual check only 18 required
Security - A physical check 18 required

Checked - An operational check 18 required

Intarior Inspection

CONTROL CABIN

1.

)

PR

. External Fuel Tank Release Swltch - OFF and safetled (F)

Oxygen Equipment Check - Checked and stowed (P, CP)

Pllot and copilot check station oxygen pregsure for at least 400 psi. For oxygen equipment éheck, see
Section IV : :

. Pilot’s Instrument Inverter Emergency Power Switch - NORMAL (CP)
. Gear Switch - DOWN, guard down (CP) '
. Windows, Windshield Wipers - Condition (P, CP)

. Main Hydraullc Reservolr - Condition and fluid level (CP)

Insure that hydraulic system has been depressurized. Upon completion of this check the _copilot will assist .

“in the fuel dump check - :

. Emergency Lights (If applicable) - Checked (P)

On airplanes FTEN] Pplus those incorporating Ax'fi§.a , to assure that power s avallable when the pliot's
Instrument invertér emergency power switch i8 on BATTERY, the pilot will check any emergency cabin
light for proper cperation _ - e

. Autopllot Switch - OFF (P)

. Reverse Warning Flag - Down (P}

. ADI 8witch - OFF (F)

. APS-42 Aux. Indicator Controls - Full CW (CP)

. Gear Emergency Retraction Switch - NORMAL and safetled. lP;)
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PILOTS* PREFLIGHT INSPECTION (Cont)

13. IFF Switch - OFF (P

14, Pitot Heat Switches - OFF (P)

@ Reé.dy for Power - Report recelved (P, N, E)

Receive report from navigator and engineer that they are ready for power on the airplane

@ Alarm Bell Check - Checked (P, N, E, GC)

When the navigator and engineer report "ready for power ' the pllot will ring the alarm bell. The alarm bell
will be checked with the battery switch in the OFF position and prior to power being applied to the airplane.
The alarm bell check 18 the signal for the navigator to start the APU. I external power is to be used, this 15
the signal for the ground crew to plug in external power. After power 18 on the ground crewman will com-

plete & visual walkaround check of exterior lghts and report light status to pllot when assuming position on
ground headset

i7. Radios - On (P)

Turn on all radio equipment on the control stand to allow warm-up for aubsequent operational check
@8 Lights - Checked (P, CP, GC)

The pllote will turn on all exterior lights with the exception of the landing lights which will be extended. The
pilots will check all interior and push-to-test lights from thelr respective positions. Ground crewman will
check navigation, taxi, anti-collision A 557w (red on Color A), wheel well and wing tllumination lights.

After ground crewman reports light status on ground interphone, check landing lights, Release copilot

for power on operational check ' ' : o

...................
TR YTV

L 4]
»
L~
-y
o
z

---------------------

Do not operate anti-colligon lights over five minutes during ground operation.

@9 Pitot Heat - Checked (P, GC)

Turn pitot heat switches ON and have ground crewman check by touch, After ground crewman reports
pitot heat status, turn pitot hesat switches OFF : ' ’ :

€0 Wing Flaps - Checked (P, GC, CP, BO)
Prior to lowering wing flaps, check with ground crewman and insure that copllot is statloneﬁ.- on _'ri-:ght'sld'é
and boom operator on left side of flap well, Copllot and boom operator will clear wing flaps and check flap
torque tubes for excessive oscillation with load on torgue tubes. L P
a. Advance two opposite throtties and check that warning horn blows

b, Exten£ wing flaps to 65% using normal wing flap switch, Warning horn stops: blowing at 22% and stants -
at 44 TR

¢.. Using emergency flap switch, raise wing flaps to 55%, wa!‘t-_{eﬂ seconds and lower to*BB% e

d. Extend wing flaps full down using normal wing flap s\idtch

Upon completion of the wing flap check, turn the ground crewman over to the engineer to complete the power
on operatlonal check o

2-8
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23.
24,
25.
26.

21.

28.

1.0, 1C-97(K)G-1 Section H

. Autopilot Emergency Disconnect Handle - In place, safetied (P)
22.

Rudder Boost 8witch - OFF {P)

Throttle Lock Lever - UNLOCK (P)

Surface Lock Handle - LOCKED (P)

Trim Control Wheels - Free movement and zeroed {P)

Pilot's Auxiliary Panel - Complete (P)

Check fire axe; first ald_ kit; fire extinguisher pressure, and oxygen bottle
Instrument Flight Manuala: (P)

a. Enroute Charts

b. Enroute Supplements

c. Terminal Charts

Check flight manuals and enroute and terminal charts for completeness and currency
Portable Oxygen Bottle, Right Side - Security (P or RO)

Check oxygen pressure for full charge, if radio operator 18 not aboard

MAIN COMPARTMENT

1.

NOTE
Pilot L8 not required to check boom pod area,
Spare Bulbs - Completeness (P)

Check gpare bulb kit for completeness

. Cargo Hoist - Conditlon (P)

a, Cargo Holst Shield Cover Secure and Control Circult Breaker Swlich - OFF
b, Hand Crank - Stowed

c. ﬁolst Motor, Drum and Cables - Condition

d. Hoist Control Cord - Stowed

e. Snatch Blocks - Stowed

. Fire Extlnguishers - Pressure and security (P)

Check fire extlngulshers for proper pressure and securlity of mounting during main compartment walkaround

29
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PILOTS’ PREFLIGHT INSPECTION (Con#)
MAIN COMPARTMENT (Cont)
4. Firat Aid Kits -~ Condition (P)
Chec.k first aid kits fof condition during main compartment walkaround
5, Forward Cargo Door; (P)
a. Hydraulic Tank - Proper fluld quantity
b. Selector Handle - As required _
If door 13 open, gelector Ls left in OPEN position, if closed, selector is left in CLOSE positlon
¢. Door - Condition
8. Dinghy Transmitter AN/CRT-34 - Security (if installed) (P}
1. Life Raft - Security (if lnstalled) (P}
8. Cargo - Secured (if dpp;lc.able} (P)

9. A/R Tanks, Lines and Fittings - Condition (P)

2-10
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RIGHT WING SECTION

FORWARD FUSELAGE
AND NOSE SECTION

RIGHT REAR FUSELAGE
AND EMPENNAGE SECTION

LEFT WING
SECTION

COPILOT
MAY START HERE

LEFT REAR FUSELAGE
AND EMPENNAGE SECTION

NOTE

@ The exterior praflight inspaction is
arranged in the sequence shown,

®In order to expedite completion of
this inspection, a spit methad may
be used. Starting at the LEFT
WING SECTION the copilot moy
complete this portion ending ot the
left static holes,

THE EXTERIOR INSPECTION

Figure 2.2

2«11



Section Il T.0. 1C-97(KIG-1

PILOTS" PREFLIGHT INSPECTION (Cont) Exterior Inspection
NOTE
If radio operator |s not aboard, pilot will vis-
uilly check all exterior aniennas,
FORWARD FUSELAGE AMD MOSE SECTIOM
I. FPorward Entrance Door - Condition (P)
Check door, seals, cables, crank and locks
2. Forward Fuselage - Condition (P)
Bcan the fuselage on the left side for cracks,

dents and wrinkles. Inspect drains and vents for
any obstructions

4, Left Pitol Tube - Unobstructed (P)

4. Nose Wheel Well - Condition (P)

Visually check door retraction linkage and assure
that push-pull pins are fully inserted. Check
safety and oleo switches, nose gear moftor, can-
non plug and suppressor wires for general condi-
tion




1.0. 1C-97{K) G- Section 1

Exterior Inspection (Cont)

5. Nose Gear (Left and Right Side) (P)
a. Oleo Strui - Inflation
b. Steering Mechanism ~ Condition

¢. Tires - Conditions, slippage

6. Right Pitot Tube - Unobstructed (P)

7. Forward Fuselage - Condition (P)

Scan the fuselage on the right side for cracks,
dents and wrinkles. Inspect dralns and vents for
any obstructions, Check lower fuselage

8. Right Static Holes - Unobstructed (P)

RIGHT WING SECTION

1, Wing Leading Edge to No, 3 Engine - Condition (P)

Check wing leading edge for general condition
and check that ground blower intake is unob-
structed

2. No, 3 Engine and Prop {P}

a. Dome - Condition
b, Prop Blades - Condition

¢, Integral Oil Tank - Leakage, drain plug
safetied

d. Cowling - Conditlon and fasteners locked

3, Wing Leading Edge - Condition (P)
4, No. 4 Engine and Prap (P)

a. Dome - Condition

b. Prop Blades - Condition

¢, Integral Ofl Tank - Leakage, drain plug
safetied

d, Cowiing - Condition and fasteners locked
5. Wing Leading Edge - Condition (P)

Check wing leading edge for general condition and
thal wing heater intake is unobstructed

2-13
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PILOTS’ PREFLIGHT INSPECTION (Cont) Exterior Inspection (Cont)

2-14

6. Wing Tlp - Condition (P}

Check Antl-Tce Exhaust Louvers for cleanliness
and any evidence of carbon deposits. Check that
navigation light lens is intact

7. Lower Wing Surface and Alleron - Condition (P)

Check hinges for allgnment and clear of forelgn
material. Check bonding wire condition. Trim
tab should have approximately | inch droop with
controls locked, Check trim tab surface for gen-
eral condition. Check hinge wire condition.
Check general condition of static dischargers.
Check for any evidence of fuel leaks around
access panels and condition of landing 1ight

8. External Fuel Tank and Strut - Condition (F)

Check [or general condltion

o9 e ® g 2009

SIPHON  BREAK
IHBD.  EHGINE
FUEL TAMK

>

9. Anti-Syphon Scoop - Unobstructed (P)
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Exterior Inspection (Cont)

10. No. 4 Engine and Nacelle (P)

11.
12.

a,

Anti-8yphon Scoop - Unobstructed (P)

Lower Wing Surface to No. 3 Engine -
Condition [(P)

Check fuel sump boost pump drains and Inter-
cooler sump drains for leakage and stalns

. Cowling Left Side - Condition and fasteners

Engine Exhaust Bystem - Condition

Cowling Right Side - Condition and fasteners
locked

Right Oil Cooler and Cowl Flaps - Condition

Prop Blades - Condition

locked

Cowl Flaps, Left 0il Cooler and Intercooler
Flaps - Condition

Section Il

215
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PILOTS’ PREFLIGHT INSPECTION (Cont) Exterior Inspection (Cont)

2-16

a.

b.

i,

13. No. 3 Engine and Nacelle: (P)

Safety and Oleo Switch -~ Condition
Oleo Strut - Inflation

. Statte Ground Wire - Touching ground

Quiboard Tire - Condition, slippage

. Outboard Main Wheel Well Door - Condition

Engine Exhaust System - Conditton
Right Oil Cooler and Cowl Flaps - Condition

Cowling Right 8ide - Condition and fasteners
locked

Prop Blades - Condition

Cowling Left Side - Condition and fasteners
locked

Cowl Flapa, Left Oil Cooler and tntercooler
Flaps - Condition '

14, Right Main Wheel Well: (P)

Check for general cleanliness and condition.
113 Wheels and tires should be free of combustible
materials

Brake Stator Pins, Hydraulic Lines and
Fittings - Condition

Check brake area, hydraullc lines and fittings,
for condition and absence of leaks. If appli-
cable, brake stator pins should extend approx-
imately 1/2 inch

COg System - Condition

Check electrical connections for eondition and
that bonding wires are secure

. ADl Tank - Quantity

. Fuel Vent Interconnects - Cohdition
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Exterior Inspection (Cont}

e, Retraction Mechanism - Condition

Check llmit ewitches for condition and striker
plates for excessive play. Check gear mator
and cannon plug for condition. Check emer-
gency clutch cable for slack and return spring
for proper function. Check that swaged fitting
on end of cluich cable is secure. Check door
reiraction mechanism for general condition
lo—

f. Inboard Wheel Well Door - Condition

g. Inboard Tire - Condition, sitppage

h. CO2 Discharge Indicator Disce - Condition
15, Lower Wing Surface and Fuselage - Condition {(P)

Check fuel sump boost pump draing and inter-

‘connector sump drains for leakage and stalns.

Check fuselage surface for dents, eracks and
wrinkles .

h

14§

186. fli)ght Wing Flap and Wing Flap Well - Condition
P

With wing flaps full down check wing flap sur-

faces for general condition. Check fuel valves,

fuel and hydraulic lines for leaks. Check wiring

and bonding for condition. Check jackscrews and

tracks ' 18
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PILOTS" PREFLIGHT INSPECTION (Cont) Exterior Inspection (Cont)

AFT FUSELAGE AND EMPEMMAGE SECTIOM
1. Aft Fuselage SBurface - Conditlon (P)

Check entire aft fuselage surface for holes, dents
cracks, wrinkles

2. Empennage Condition (P)

a. Vertical and Horizontal Stabillzer and Exhaust
Louvera - Condition

Check for signs of carbon deposits at exhaust
louvers

b. Elevator - Condition

With controls locked and wing [aps full down,
right elevator trim tab should be 1/4 inch up,
Check trim tab hinge pin for condition. Check
elevator hinges for proper alignment and ab-
sence of foreign materials. Check surface for
general condition. Check general condition of
statie dischargers

. Rudder and Tab - Condition

Check tab hinge pln for condition. Trim tab
should be aligned with rudder if controls are
locked. Check rudder hinge covers in place
and rudder surface for general condition.
Check general condition of statle dischargers

KOTE

Proceed a sufficlent distance aft to ob-
serve both upper wing and elevator sur-
faces for general condition. Check for
snow, lce and frost.

d. Elevator - Condition

With eontrols locked and wing flaps full down,
left elevator trim tab should e 7/8 inch up,
Check trim tab hinge pin for condition, Check
elevator hinges for proper allgnment and ab-
sence of [orelgn materials. Check surface for
general condition. Check general condition of
static dischargers

2-18
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¢. Horizontal and Verttcal Btabtlizer and Exhaust
Louvers - Condition

Check for signs of carbon deposlts at exhaust
louvers. Check general condition of static dls-
charger, Check exhaust ports unobstructed

3. Aft Fuselage Surface - Conditlon (P)

Check entire aft fuselage surface for holes, dents,
¢racks, ahd wrinkles

4. Aft Entrance Door - Conditlon (F)
Check door, seals, cables, crank and locks. Check

fire extingulsher If installed. Check emergency
jettison handle and linkage for condition

LEFT WING SECTION
NOTE

For aplit preflight method, copllot
starts at this point. See th‘ure 2= 2

1. Left Wlng Flap and Wing Flap Well - Conditlon
{P or CP

With wing flaps full down check wing flap sur-
faces for general condition. Check fuel valves,
fuel and hydraulic lines for leaks, wirlng and
bonding for condition. Check jackecrews and
tracks

2, Lower Wing Surface and Fuseiage - Condition
(Por CP)

Check fuselage for dents, cracks, and wrinkles,
Check aingle point refueling port caps installed
and secured. Check fuel sump booset pump
drains and interconnector sump drain for leak-
age and staine

3. No. 2 Englne and Nacelle: {P or CP)
a. Safety and Oleo Switch - Condition
b. Oleo Strut - Inflation
c. Statlc Ground Wire - Touching ground

d, Inboard Tire - Condlition, alippage

e. Inboard Main Wheel Well Door - Condition
1. Engihe Exhaust System - Conditlon
g. Right Oil Cooler and Cowl Flaps - Conditlon

h. Cowling Right 8lde - Conditlon and fasteners
locked

1. Prop Blades - Condition

j. Cowling Left Stde - Conditlon and fasteners o
locked . . e

k. Cowl Flaps, Left Oll Cpoler and Intercooler
Flaps - Condition.

. Left Main Wheel Well (P of CP)

Check for general cleanliness and condltion.
Wheels and tires should be free of combustlble
materials

a. Brake Stator Pins, Hydraullc Lines and
Flitings ~ Condition

Check brake area, hydraulic lines and fittings,
for condition and ahsence of teaks. If applica-
ble, brake stator plus should extend approxl-
mately 1/2 inch

b. C02 System - Conditlon

Check electrical connections for conditlon and
that bonding wires are secure

c. ADI Tank - Quantlty
d, Fuel Vent Interconn.ects - Condition
e. Retraction Mechanism Condition

Check lhnlt swltchee for conditton and strikar
plates for excessive play. Check ;ear motor
and cannon plug for conditlon,” Chieck emer-~
gency clutch cable for-slack and return spring
for proper function. Check that awaged fitting
on end of clutch cable 18 Becure. Check door
retraction mechanism for gener‘al condition
and door pins installed

f. Outhoard Main Wheel Wau Door - Condition

g. Outboard Tire - Condltion, slippage
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PILOTS’ PREFLIGHT INSPECTION (Cont}

h. CO2 Discharge Indicator Disca - Condition

5. Lower Wing Surface to No. 1 Engine - Condition

10,

{P or CP)

Check fuel sump boost pump drains and inter-
conhector sump dralns for leakage and stains

. Anti-Byphon Scoop - Unobstructed (P or CP)

. No. 1 Engtne and Nacelle {P or CP)

a. Engine Exhaust System - Condition

b. Cowling Right Side - Condition and fasteners
locked

¢. Right Oil Cooler and Cowl Flaps - Coadition
d. Prop Blades - Condltion

e, Cowling Left Side -~ Condition and fasteners
locked

f. Cowl Flaps, Left Oil Cooler, Intercooler Flap -
Conditlon

. Anti-Syphon Scoop - Unobstructed (P or CP)

. External Fyel Tank and Strut ~ Condition

(P or CP)

Lower Wing Surface and Alleron - Condltion
(PorCP

Check alleron hinges for alignment and clear of
foreign material, Check bonding wire condition.
Trim tab should have approximately 1 inch droop
with controls locked, Check trim tab surface for
general conditlon. Check hinge wlre condition.
Check general condition of static dischargers.
Check for any evidence of fuel leaks around
access panels and condition of landing light

'2.90
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11. Wing Tip - Condltion (P or CP)

12.

13.

14
15

186.

17.

Check anti-lce exhauwst louvers for cleanliness
and any evidence of carbon deposits. Check that
navigation light lens is intact

Wing Leading Edge - Condition (P or CP)

Check wing leading edge for general condition and
that wing heater intake is unobstructed

No. 1 Engine and Prop (P or CP)
a. Dome - Condition
b. Prop Blades - Condition

¢. Integral Oil Tank - Leakage, drain plug
safetied

d. Cowling - Conditlon and fasteners locked
Wing Leading Edge - Condition (P or CP)
No. 2 Engine and Prop (P or CP)

a. Dome - Condition

b. Prop Blades - Condition

¢. Integral Ofl Tank - Leakage drain plug
safetied

d, Cowling - Condition and fasteners locked -

Wing Leading Edge to Fuselage - Condition
{Por CP)

Check wing leading edge for general condition and
check that ground blower intake fa unobstructed

Forward Fﬁselage’ - Condition (P or CP)

Check for dents, cracks and wrinkles

18, Left Statlc Holes - Unobstructed (P or CP)
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Passenger Briefing

The pllot tn command of the aircraft 1s responsible for thoroughly briefing the passengers prior to flight.
Prior to Final Crew Briefing, the pilot will inaure that the passengers are seated aboard the airplané in .
suificient time to complete the passenger briefing., The pilot will brief the passengers on the following items:
1. Emergency Alarm Bell Signals '
Brief on signals to be used while on the ground and in the alr
2. Ditching and Crash Landing Positions and Exits
Agsign posltibns and exits according to number of passengera and arrangemerit of seat‘ing'
3. Bailout Procedures ' '
a. Use of Parachutes and Location of S8pare Chutes
b. Primary and S8écondary Bailout Exits
c..Bail Out Sequence
d. Degignate Jumpmaster
Insure that passengers are properly fitted with parachutes prior to boarding airplane
4. Use of Life Vests and R-1 Suits {if applicable)
Insure that passengers are familiar with donning and adjustment of equipment prior to boa.rding ‘airplane
5. Use of Safety Belts
State when safety belts will be worn
6. Smoking Rules

Brief on smoking during ground operation, takeoffs, and landings, when fuel fumes are deteéted, and of danger
of setting equipment afire

7. Fiel Tanks |
Caution against damage to tanks through careless use and placement of equipment
8, Compartment Commander . _ _
Designate compartment commander and explaln that he 18 rep’resen_tlng th'e.al'rp;ane comm:and'e_r_ '
9, Brief route, weather and time enroute |

10. Anawer any guestions
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PILOTS’ PREFLIGHT INSPECTION (Cont)
Final Crew Brisfing

The flight crew will reassemble for final crew briefing at the time announced, in the same order as was estab-
lished in the crew inspection procedure,

1. Fall In - At eage (P)
Give the commands, "Fall in, at ease, Preflight Report"
2. Preflight Report - All crew members
Each crew member will come to attention, report in turn, "Preflight complete” and return to "at ease™
3. Weather - Brief crew members (P)
Review any changes of flight plan, weather, or any other 1tem pertinent to the flight
4, Time Hack - By navigator (if required) (N)
5. Questions and Comments - Cleared (P)
6. Dismiss Crew - Dismissed

Give commands, "Crew, Attention." Upon dismissal hoom operator will remove all down locks.
"Dismissed to board airplane,™ .

7. Down Locks and Pine ~ Checked (F)
After all down locks are removed, the boom operator will proceed to the forward entrance door and display
down locks and boom lock pin to the pllot prior to his entering the alrplane

Radio Operator Not Aboard

(To be accomplished by Copilot)

MISSION PLANNING
1, Communlcatlons Requirements- - Completa

Complete requirements for briefed routes to be flown. Coordinate with crew members, as required for re-
porting points, crystal and frequency requirements, alternate and emergency alrflelds, etc.

2. Applicable Pilots' Manuals, Charis - Current and complete

Check applicable pilots' manuals (Enroute charts, enroute supplements, terminal charts), for current and
complete contents. Correct publications as required : '

3. Communications Kit ~ Complete

- Communications flimay, forms, radio logs, frequency cards, crystals and tool kit (where applicable). ACP's
(125 USAF-1, 131 and 13B)
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INTERIOR INSPECTION (POWER ON]
Lower Forward Compartment
1. Interphone Call Box
a, Call Box and Connections - Security
b. NORMAL and CALL Operation - Check
2, IFF - Security
3. Radlo Compass - Security
4, Marker Beacon - Security
5. UHF/DF - Securlty
6. TACAN - Security

Lower Aft Compartment
1. Interphone Call Box{es)
a. Call Box and Connections - Security

b. NORMAL and CALL Operation - Check

Onairplanes ETIHPEAE  an additional call box is located at the air refueling hydraulic panel

Main Compartment
1. Omni - Security
Insure circult breakers are set

2. Aldis Lamp - Check and stow

Check operation of aldls lamp and condition of cord and plug. Check filters for proper colora and condition

3. All Interphone Call Boxes
a. Call Box and Connections - Security

bh. NORMAL and CALL Operation - Check

Control Cabin

1. Aldis Lamp - Check and stow

Check operatlon of aldig lamp and condition of cord and plug. Check filters for proper colors and condition
2, Radio "G" File (lf applicable) - Condition

Check radio publications in file for avallability and currency
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PILOTS' PREFLIGHT INSPECTION {Cont)

3.
4,

10.

Interphone Dynatnotors - Security

Glide Slope Receiver - Security

. VHF

a. Transmitter and Receiver - Security
b. Channelization - Set as required
Check for proper crystala and thumb wheel settings

¢. J-88/ARC-3 - Security

. UHF

a. R/T Unit - Security
b, Master Control Panel - Security

c. Channellzation - Set as requlred

. UHF Tone - Check
. Navigator's UHF Transfer Switch - Remote

. Aux. Liaison Receiver

a. Recelver - Security

b. Functlon Switches - Check

Turn on equipment {(MVC-OFF ~-AVC switch to MVC).

CW-VOICE switch, and antenna allgnment switch
c. Reception All Bands - Check
d. Time Signal - Tune

Leave recelver on for navigator's titne hack
Lialaon Equipment
a. R/T Unit - Security
b. Antenna Coupler - Securlty

¢. Channelization - Check

T.0. 1C-97 (K)G-1

Check dlal lights, crystal fllter switch, BFO switch,

Channelization should be checked for mission requirement frequencles as outlined by current directives

d. Operation - Check

When operatlonal checks are permitted they will be in accordance with current directives .
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11.

12,

13.

14,

1.0. 1C.97(K)G-1 Saction (i

Copilot's Interphone - Check
Call ground crewman, engineer or any other crew position
NOTE
Essential inverter must be on for the followlng check.
Radlo Compass
a. Dial Lights, CW Switch and Filter Switches - Check
b. Allgnment - Check
Check allgnment at low end of the high band
¢. Reception All Banda - Check
Utilize antenna position
d. Loop Position - Check

Switch to loop position and check operation of the left-right switch by rotating the swlich in both directions
and checking both nulls. Adjust volume for an approximate 8 to 10 degree null width

¢, Compass Positlon - Check

Switch to compass position and check the RMI No. 1 needle for proper homing. Leave tuned on local
navigational station :

Glide Slope Recelver ~ Check

Tune localizer station on the Omni recelver. Check the glide path alarm pointer (red flag} and horlzontal
bar for movement

NOTE
The first indicaticn of an operating recelver is the disappearance of the glide
path alarm pointer {red flag). When sufficlent signal is not received the
pointer will not disappear.
Omni Recelver
a. Local Statlon - Tune
b. RMI Needle No. 2 - Check for homing
¢. TO/FROM Flags - Check
Set the reading indicated by the pointer of the RMI needle No. 2 into the course set window. Check the
vertical bar on the pllot's course indicator for centering and the TO/FROM window for a TO Indlcation.

Set the reciprocal reading indicated by the omnl needle into the course set window. Check vertical bar on

the pllot’s course indicator for centering and the TO/FROM window for FROM indicatlon, Leave tuned on
local navigational station
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PILOTS’ PREFLIGHT INSPECTION {Cont)

15.

16.

17,

18,

TACAN Al
a. Ingtrument Select Switch - TACAN
b. Local Station - Tune
¢, RMI Needle No, 1 - Check for homing
d. Range Indicator - Check
e, Course Indicator - Check vertical needle
f. Navigator's RMI Needle No. 2 - Check for homing
Tune in station by selecting the proper channel on the TACAN control panel. Check the No. 1 needle on
the pllot’s TACAN/VOR RMI for proper homing. Place the function selector switch to T/R and check the
range indicator. Place the instrument select switch to TACAN position and check the vertical needle on
the pilot's course indicator and the No. 2 needle oni the Navigator'a RMI for proper homing, Return selsct
switch to VOR-1ILS position, : ' ’
VHF
a. Operation - Check

Check operation of transmitter and recelver, side tone level hnd background nolse

NOTE

No transmisalons will be made on emergency (distress) frequency channels
except for emergency purposes, -

b. DF Tone - Check
Check for audible tone when tone button is depreased
UHF
&. Operatlon - Check
Check operation of transmitter and receiver, side ione level and background noiase
NOTE

No transmiggion will be made on emergency (distress) frequenéy ehannels -
except for emergency purposes. :

UHF/DF
a. UHF Operate Swlich - To ADF
b. UHF Channel Selector - Select desired channel
I a signal 18 not heard, request a short count from control room or tower
¢. UHF/DF RMI - Check polnter
Check the UHf'./DF polnter for the proper bearing of the gignal source
d. UHF Operate Switch - To T/R + GUARD '
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18. IFF

a, Selector Switch - OFF

b. Destructor Switch - OFF and safetied

C.

Emergency Lock Device - Check
Depress emergency lock device to insure free operation
NOTE *

Do not tarn selector switch to EMERGENCY position during this operation.

20. Aux. Liaison Recelver

Chantel SBelector S8witch - As desired
Recelver Control Switch - ON :

Wait for warmup, if set goes OFF select another channel

. Function Switches - Check

Check nolse control knob, volume control knob, operatlon selector switch, and CW tuning knob for proper
operation

21. Al Radios (except VHF/UHF) - OFF

Leave VHF or UHF radios on and tuned to local tower frequency

22, SIF - Check settings

Check code on SIF for correct settings

23. MF Command Transmitter(e) ART-13

a.

b,

Transmitter - Security
Dynamotor - Security

Check reset buttons and fuses in

. Channelization - Check

Channellzation should be checked for mission requirement frequencies a8 outlined by current directives

‘Operation - Check

When operational checks are permitted they will be in accordance with current directives
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This inspectlon will be accomplished by the flight engineer. Although the enginesr may be assisted in the In-
spection, this In no way relieves him of the responsibility of insuring that every step is properly completed.

The following action will be required in complying with the response portion of the preflight inspection check-
lists:

CONDITION - A visual check only i8 required

SECURITY - A physical check is required
The preflight inspection begins as the engineer and the crew approach the airplane. The engineer should

immediately notice if any obvious maintenance is still in progress and if adequate stands, ground heating equip-
méant, auxiliary power equipment, fire fighting equipment, eic. are available for use.

Interior Inspaction
CONTROL CABIN (POWER OFF)
1. Oxygen Equipment Check - Checked and stowed
See Section IV
2 Salety Belt and Shoulder Harness - Adjusted
3. Circult Breakers - Sel

All circuit breakers on overhead circuit breaker panel set. Alr refueling panel WV and radio panel circult
breakers all set

4, All Bwitches - OIf ar normal

Check that inverter and boost pump switches are OFF and all other switchea are off or in normal position
prior to applying power

5. Instruments - Normal
Check for proper position of Instruments with power off
V(&) Fuel Dump - Checked (E, BO)

Coordinate with boom operator and check operation of fuel dump system on the battery bus. (See Section
Vi

W 1. Isodraulic Synchronization - Checked
See Bection VIII
(B)Report to Pilot - "Ready for power" (E, P)
Advise Pllot "Ready for power"
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CONTROL CABIN {POWER ON)

1.

2,
3.

Master and Battery Switches - As required

If the APU i8 to be used for preflight, the master switch will be turned ON and the battery switch to ON BU’S.
If external power {8 to be used, the master switch will be turned ON and the battery switch will be left OFF

External Power or Auxillary Power Unit - Started and on the line

Bus Voltage - Checked

Place battery switch to BAT. CHG. Check bus voltage to insure 28 volts before any operational checks are
started

Inverters - Spares and normal - Check output {E, N)

10.

Check Inverters in both spare and normal switch positions for proper voltage and frequency. Leave essential
secondary and autopilot inverter switches on normal, Flight instrument inverter switch OFF. Give power
cleara.nce to navigator

. Instruments - Checked

Check power on indication of all instruments, Check A-2 and B-2 head temperature with cylinder head
temperature aelector switch

. SPR Test - Valves closed

Check secondary valves closed by moving SPR test switch to each tank posttion; check valve closed light
illuminated at each position. Return switch to QFF

. Qil Transfer Switches - Climatic

Check ofl transfer to each engine except for cold weather operation

. Heater Overheat System - Checked

Turn thermal antl-ice master switch on. Turn body heater switches to AUTO. Depress overheat test gwltch;
check overheat and pressure warning lights illuminated, Actuate resei switch; turn body heater swttches
OFF. Turn anti-ice master switch OFTF

(4]
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....................
--------------------

If body heaters have been operated, allow three minutes for body heaters to
purge before turning alr conditioning master switch OFF,

. Fire Detection 8ystem - Check

Lights - Checked

Check the following lights for condition and operation:
a. Engineer's panel lights

b. Push-to-test lights

Check generator, alternator, prop oil quantity, hot fuel prime, APU fire warning lights
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ENGINEER'S PREFLIGHT INSPECTION {Cont}

@ Interphone - Contact ground crewman (E, GC)

@2 Waste Gates - AUTO and MAN - Checked (E, GC, CP, BO)
Turbo Switches AUTO, TBS lever full forward (10}, waste gates should close; TBS lever zero, waste gates
should open. Turbo switches MAN, manually CLOSE and OPEN waste gates using override switches then
return turbe switches to AUTO
a. Release copilot and boom operator

@ Engine Hydraulic Lock Check - Crank 8 blades (E, GC)
Ground crewman wlll assure all four. propg are clear throughout this check

@2 Engine Doors, Flaps, Shuiters - Climatlc (E, GC)

Do not perform stepa with Climatic response during cold weather, until cylinder head temperature gage in-
dicates 150°C because of possible actuator mechanical fallure due to ice formation

Have ground crewman check for operation of all englne flaps and doors through entire range as follows;

Open all engine doors flaps and shutters., Ground crewman reports all actuators open, Operate all switchea
of each system simultaneously :

2, Oi Cooler Flap Switches - Climatic
Qil cooler flap switches CLOSE for approximately 7 seconds, stop. Ground crewman report poaition;
then switches AUTO; flaps should close; ground ¢crewman report position, Manually open them and place
awitches OFF,; leave open for visual checka

b. Intercooler Flap Switches - Cllmatlc
Infercouler flap switches CLOSE and OPEN; leave open for visual checks

¢. Cowl Flap Switches - Climatic
Cowl flap switches CLOSE and OPEN

d. Carburetor Air Switches - Climatic
Carburetor alr switches to SHELT and RAM

15. Normal Fuel System:
Perform fugl pressure leak test on all engines as follows:

a. Fuel Selector Switches (all positions) - Check (counterclockwise and OFF)

Fuel selector switches in & counterclockwise direction for cycling of valvea on all positions
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b. Boost Pump Switches Maln Wing Tanks - NORMAL (no pressure rise)

Fuel selector switches OFF, turn both boost pump switches for each wing tank to NORMAL; check for
zero fuel pressure rise

....................
-------------------

0
»
<
-
-
Lo ]
- 4
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Carburetors will be subjected to one minute NORMAL boost pressure prior to
EMERGENCY bhoost operation. Do not change fuel selector switches with
boost pumps on EMERGENCY, except ag outlined in Section IlI,

¢. Fuel Selector Swiiches - TE (note pressure rise)

d. Fuel Selector Switches - OFF

e, Boost Pump Switches - OFF (preasure holds 10 to 14 pai approximately 10 seconds) .
f. Fuel Selector Swiiches - TE

(1) Main Wing Tank Boost Pumps - Checked

Check each boost pump individually on NORMAL, Turn all eight boost pumps on NORMAL for one
minute. Turn one boost pump per tank to EMERGENCY and note that warning lights go out, Turn
boost pumps from EMERGENCY to OFF. Note fuel low pressure warning lights on at 23 psi. Turn
remaining boost pumps to EMERGENCY. Note fuel pressure. Turn all boost pumps OFF

External Fuel Tank Boost Pumps - Checked (if required) (E, GC)

Turn forward boost pump to NORMAL in each external tank, Open forward A/R transfer valve Vor
otherwlse provide path of flow. Turn forward boost pumps to EMERGENCY. [f boost pumps operate, the
fuel tank empty warning light will go out. Return forward boost pump switches to NORMAL. Close for-
ward A/R transfer valve \J or other valve opened, when the check 18 complete. Turn forward boost

pumps OFF. Repeat above steps using aft boost pumpe and aft transfer valve '

AAAAAAAAAAAAAAAAAAA
vvvvvvvvvvvvvvvvvvv

CAUTION

Do not close transfer valves with external boost pumps on EMERGENCY, as
sudden flow stoppage may cause external tank O ring seals to pop out.

h. Fuel Selector Switchea - TME
(1) CWT Boost Pumps - Checked (if required) (E, GC)
If fuel sultable for R~4360 englnes is carried in the CWT the No, 1 manual fuél shutbff valve should be

OPEN, With this configuration, open the CWT line valve and torn CWT boost pump switches separately
to NORMAL and EMERGENCY. Fuel pressure should rise on all engine fusl preéssure gages
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ENGINEER’S PREFLIGHT INSPECTION (Cont)

- J. Boost Pump Switches - One on EMERGENCY, all others NORMAL
Turn one boost putap swlich on EMERGENCY and zall others to NORMAL, Leave in this poslﬂon for
visual check of the fuel system. Notify the ground crewman to advise pilot when the fuel manifold Ls
pressurized

k. Ground Crewman - Released

Notify ground crewman that operational checks are completed and to open sheltered air door ass embly
panels. Advise ground crewman to return to ground headset to assist boom operator in A/R light check

V18. A/R Fuel System:
a, A/R Pane.l - Checked:
(1) Turn A/R master switch ON and check A/R fuel quantity. Level fuel as required
{2) All other switches OFF or NORMAL position
(3) Push-to-test lights
(4) Hydraulic oil supply valve switches OPEN
b, Isodraulic Handle - Full down
17. All Fuel and Oll Quantities ~ Checked
All fuel and oll quantities wlll be determined and entered on the flight englneer's log at this time
18. 'i‘urbo Amplifiers and Fuaes - Checked
a, Amplifiers for condition and security
b. Amplifier fuses for proper amperage rating
¢. Spare fuses and amplifier installed and secure
19. Cabin Pressure Relief Valve Crank -~ Full INCREASE
20, Lavatory - Checked
Lavatory compartment for general condition and adequate water supply (i 'requlred)

21, Boom Operator's Oxygen Shutoff Valve - Open

LOWER NOSE COMPARTMENT
1. Emergency i© Gear Equipment - Securlty
a. Emergency hand crank for installation and securlty

b. Noese gear clutch lever for proper position and préésur izatlbn plug installed
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2 Cabin Pressure Emergency Release Valve - A8 required

Cabin pressure emergency release valve for condition and decurity, Leave release valve open or closed
a8 required

3. AC Panel (a8 applicable) - Fuses and circuit breakers
AC power panel for all fuse switches and/or circuit breakers in normal pesition
4. Alternator Equipment - Checked
Alternator exciter voltage reguiator, fuses and/or circuit breakers for condition é.nd securlty
5. Inverters - Condltton, Security
8. Torquemeter Amplifiers - Condition, security
7. Hydraulic Equipment - Checked
a. Hydraulic panel equipment for leaks and condition
b. Service brake and emergency accumulator ground service valves closed and safetied, proper preload
¢. All hydraulic units, lines and fiitings in lower nose for leakage and condttion
8. Central Oll Tank and Pump - Condition, leaks, security
9. General Conditlon - Checked

Lower noge wire bundles for security and condition, general area for cleanliness and security of equipment

LOWER FORWARD COMPARTMENT
1, General Condition - Checked as checklist progresses .

a. All guard cages for security
b, Cleanliness, and overall condition
c. Drain valve on urinal tank closed

2. Battery Shleld - Condition, S8ecured
Battery sump jar sefviced and pressure cover on

3. Forward Power Panel - Conditlon, circuit breakers as required

Forward power panel circutt breakers, current limiters for conditlon a.nd proper posltlon Spa,re current
limiters and wrench properly stowed

4. Fire Extingulsher - Pressure; security

Fire extinguisher, pressure, and security of mounting
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ENGINEER'S PREFLIGHT INSPECTION (Cont)
5. Central Qil Tank Filler Cap - Securlty
Central oil tank filter cap and scupper drain plug for insiallation
6. Voltage Regulators - Condition
Voltage regulators, over-voltage relays and field control relays for condition and connections
7. First Aid Kit - Stowed
First aid kit for installation
8. Compartment Lights - Checked
Lights checked for condition and operation
9. Fuel Gage Amplifiers - Secured
W10. Fuel Lines, Connectors, Tanks - Leaks, condition
. . As checklist progresses
11, Body Heaters - Condition
a. Tor evldence of burning, fuel leakage and overall condition
b. Cabin heater distribution valve for normal position A or a8 reguired
c. Cabin heater selector valve for normal posltloﬁ D, or a8 required
12, Differential Pressure Porta - Clear
Both cabin alr differential ports are clear of ocbstructions
13. Prop De-icer Timer - Security, conditlon
14, Oil Transfer Valve - Security, conditlon

Oil transfer valve for securlty of mounting and overall condition

CENTER WING SECTION
1. General Conditlon - Checked as checkligt progresses
All fuel and hydraulic lnes, electrical equipment, etc. for general condition
2. No. 1 and No. 2 Manual Fuel Shutoff Valves - Checked

a. No, 1 Ivia,nual fuel shutoff valve normally closed, (must be closed and safety wired if jet fuel 1s carried
in CWT

b. No. 2 Manual fuel shutoff valve normally closed, {must be closed and safety wired If jet fuel 13 carried
in external fuel wing tanks and CWT ls to be used for airplane fuel system)

3. CWT - Lealcs, condition
a, Tank boost pumps and sensing unit for leaks

b. Tank for signs of leakage and proper installation of access panels
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4, Cabin Pressure Regulatora - Condition

Cabin presaure regulator valves, for open position, safety wiring and general condition
5. Hydraulic Pressure Transmitters - Leaks WELEH)
6. Fuel Valves - Checked

Check center wing line valve and center wing secondary valve closed, condition and security

LOWER AFT COMPARTMENT
1, General Condition - Checked as checklist progresses
a. Wire bunc!les, wires, condition of cables, lines and vents on rear spar
b, Cleanliness and overall condition
2. No. 1 and Nﬁ. 2 Manual Fuel Shutoff Valves - Checked

WV a. No. 1 manual fuel shutoff valve 'normally closed {must be closed and safety wired {f jet fuel is carried in
cwT) .

WV b No. 2 manual fuel shutoff valve normally closed (must be closed and safety wired if jet fuel 1s carried In
external wing tanks and CWT is to be used for airplane fuel system)

3. Main Gear Emergehcy Equipment - In place
a. Emergency gear clutch T handles for proper position
b. Emergency extensaion gear cranks in place

4, Reverse cqmnt Relays - Condition

Reverse current relays for condition of mounting and all wires for condition and clear of items which may
cause a shoxt C .

5. Wing Flap Mechanism - Condition

a8 Condition of fiap torque tube -a.nd universal joints

b. Emefg:cency wing flap gear motor for propef inatsllation
8, Maln Circuit Breaker Panel - Condition, set
7. Main Power Panel - Condition '

& Current Imiters and apares for installation

b, W;-ench for stowed position

* 2:35






